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PREFACE. 



Shortly after the acquisition of Porto Rico by the United States it was decided 
that an investigation of the waters of the island with reference to \ti^ fishery resources 
and aquatic fauna was timely and desirable. Accordingly, in December, 1898, the 
steamer F'ish Ifawk, with a suitable corps of specialists, was dispaU^hed to the island 
for that purpose and remained until the latter part of Februar3\ Large collections 
of water animals were made, our knowledge of the fauna of the island and the West 
Indies generally was greatly increased, and a careful study of the economic aspects of 
the fishing industry was conducted. 

The following-named specialists, to whom the collections were assigned, will 
contribute reports which are expected to appear in the Bulletin of the U. S. Fish 
Commission for 1900: 

Prof. Barton W. Evermann and Mr. M. C. Marsh, T^. 8. Fish Commission Fisihfn, 

Dr. ( leo. I^^ I^evre, University of Missouri TumatUs. 

Dr. W. H. Dall and Mr. C-lias. T. Simpson, U. S. National Museum MoUmh. 

Dr. RolHirt P. Bijrolow, Massachusetts Institute of Technolo^jy Stomaiopoch. 

Miss M. J. Rathbun, I • . S. National Museum Murruraiut and Brachyurans, 

Dr. James E. Bene<li('t, U. 8. National Museum Anomurans. 

Dr. II. F. M(.K:»re, V. S. Fish (yOmmissif>n IsojkkJs ami Oligochaies. 

Dr. A. L. Treadwell, Miami University Polychvdes. 

Dr. Wesley R. Coe, Yale University ^ Ncmerkans and Pianarians. 

Dr. J. Percy Moore, University of. Pennsylvania Ijeeches. 

Prof. Henry B. Ward, Universitv of Xehniska SiinniaUkh and Echhmds. 

Prof. I lulHTt L. (^lark. Olivet CV)lleg(^ Echhmdemis, 

Prof. W. M. Wheeler, University of Texas CHnoids, 

Dr. (^has. W. Ilarj^itt, University of Syracuse AlctjonarianH and Gorgonians. 

Dr. T. Wayland Vaughan, U. S. (Geological Survey Corals, 

Mr. J. Fj. Duerden, Museum of the Institute of Jamaica tSea anemones. 

Prof. H. V. Wilson, University of North ('arolina Sponges. 

Dr. James M. Flint, U. S. Navy Foramimfera. 

Prof. O. F. Cook, U. S. National Museum Marine algoc. 

By joint resolution, approved May 1-i, 1900, Congress ordered the printing 
of a special edition of 7,500 copies of the genenil report of the expedition and the 
chapters relating to the fishes and fisheries of Porto Rico. In compliance with this 
joint resolution the matter contained in this volume is issued in advance of the 
regular publication of the Bulletin for 1900. 

Prof. Barton W. Evermann, who was in charge of the expedition, has given in a 
prefatory paper a general summary of the investigations, as well as an account of the 
geography of the island and the literature pertaining to its natural history. 
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VI BULLJrriN OK THE UNITED STATES FISH COMMISSION. 

In the report of the Coininis.sion for 18*.>Jl is a paper by Mr. W. A. Wilcox, 
entitled ^'Not(»s on the foreij^n fishery trade and l(K*al fisheries of Porto Rieo/' 
This article has Iwen made the basis of the <*hapter on the name subjeet in this 
volume, but hits })een condensed in some particulars and some further infoniiation 
has })een incorporated in it. 

The portion of the report dealing with *'The fishes of Porto Rico"' has l)een 
prepaivd with great care by Professor Evermann, assisted by Mr. M. C. Marsh, 
and is Ijelieved to })e a very important contribution to ichthyological literature. In 
addition to the scientific descriptions of the fishes many natural-history notes and 
references to the commercial importance of the fishes are given. Besides numerous 
text figures of fishes, this chapter contains 40 plates, which accurat<»ly represent the 
brilliant colomtion of some of the fishes of this interesting region, so recently 
added to our country. 

It was exi>ected to make this pu})lication much earlier, but great delay resulted 
from the destruction by fire (while in the hands of the engravers in New York City) 
of 115 dmwings of fishes intended to illustrate the text. 

(lEOHUi: M. Ik)WER8, 

Commiwiotur, 
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GENERAL REPORT ON THE INVESTIGATIONS IN PORTO RICO OF THE 
UNITED STATES FISH COMMISSION STEAMER FISH HAWK IN 181)1). 



By barton warren F.VERMANN. 
Naturalist in Charge. 



INTRODUCTION. 

Soon after Porto Rico became a part of the United States the Commissioner of 
Fish and Fisheries decided to make an investigation of the acjuatic life of that island. 
An examination of the literature pertiiining to the natural history of the West 
Indies showed that comparatively little was known concerning th«» lishes, and scarcely 
anything of the other aquatic animals or of its acjuatic flora. The* land animals and 
plants were better known, l)ut even these had received but scant attention. 

Dr. Juan (lundlach seems to have Ihhmi the only zoologist who had made any con- 
sidei-able collections of the animals of the island. He appears to have made two visits 
to Porto Rico, the fii-st in 1878 and the other in 1875-7«). In June, 1873, he landed 
at Mayaguez and remained in that vicinity until Octol)er 4, wh(Mi he went b}- boat to 
Aguadilla. On November 4 he wiMit to Arecilx), wluMice he returned to ilayaguez 
via Que])mdillas and Aguadilla. After visiting Guanica ai)out a W(»ek hi* returned to 
Mayaguez and sailed for Habana Decem])er 4. Some of the results of his observations 
were published by him in the Journal fi'ir Ornithologie for 1874 and 1878.^ 

In 1875 Dr. (iundlach made his second visit to Porto Rico, n»aching Mayaguez 
on September 14. but the niins kept him from colh^cting. Early in Jaiuiary, 1876, 
he went by l)oat to Aguadilla, intiMiding to go on to Arecilx), ])ut an epidemic of 
smallpox prevented him doing so for a time, during which he collected to advantage 
about Qu(*bradillas. He tinall}' reached Arecibo, however, and also visitcnl Vega 
Baja and Dorado. On May ll» \w reached Utuado and returned to Areciix) July 8. 
About July 10 he went to Bayamon, where he met Dr. Stahl, with whom he visited 
San Juan, returning to Mayagu(*z about a week later. There he remained until 
August 25, when h(» sailed for Habana. While at Mayaguez he visited Dr. Domingo 
Bello y Espinosa, a practicing physician of that city, who was much inter(ist(»d in the 
lK)tany of Porto Rico. He probably also visited the German vice-consul at Maya- 
guez, Leopold Krug, who had sent to Berlin some collections of the reptil(»s and 
batrachians of the island, which were reported on by W. Peters in 187f).* 

^ Beitrag znr Omithologio der Insi*l l'<>rt(»rif(). <Joumal fiir Ornitlu/io^ie 1874, .304-315. 

Neue Beitnijre ziir Omitholojrie cUt Iiisel Portorico. -Journal fur Oriiitholojjie 1878, 157-194. 

*PoterH, \V. — Uel>er eine von Urn. Vuvconsul L. Kru^ un«l Dr. J. <run(llarh auf dor lni?t'l Puerto- 
rico peniachte Sanunlunjr v<m Sanjjethieron und Aniiihibicn, .so wit* i'lber die KntwickelunK einen Batra- 
chiers, llylodes mart iuioni six, Duui. Hil»r. ohn«* Motnnjnrphosi*. Mon. Berlin Akad. Wisi?. 187<>, 703- 

714, and pi. 1; Reptilea, 705-708; Batrachia, 701I-714 and pi. 1. 
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4 BCLLETIjr OF THE UXITED STATES FISH COXXISSIOX. 

T1h» various n*Hult< of Dr. (lUndlachV work in Porto Kico were published by 
him uiul«*r tli<» f^eiwriil title •'Apuiitin jmra la fauna Puerto Riqui-na," in the Anales 
ili5 la Six'ifHlad Enpanola He Hi^t^>ria Natural.' 

The fii^hen (^AhcU^ by Dr. (i undlaeh were »tudietl and li^^ted by Professor Poey. 
He j(ive^, with brief annotationM« a li-t of KHi nominal ispe^'ies, only *M of which he 
identifier. The entire liHt w-i'mn Uf repn?«cnt 1^ gixxl xperie^. In this |ia|)er Poey 
projx >>*<•» the new generic name MmufHtra (= Lurhiaui) and two new .s|x»ciej*, Moiy/Klrti 
nUiftlt ( = Ijjrtunitf l/reulcepH) and Ant^nrutrius inopn. The paper Is scarcely more than 
a li^t and gives nothing a^ to the habitM, abundance, or distribution of the npei^ietf. 

In \W*) Prof. Carl Sundevall published, in the Annals of the Royal Ac^ademy of 
Scien<'#»s of Sto<'kholm, a report on a collection of birds obtained in Porto Rico by 
J. A. Iljahiiarson. 

Dr. Auguht Stahl, of Bayamon, seems to be the onh' resident of Porto Rico who 
has given nmch attention to the natural histor>' of the island. Though engaged 
actively in the practice of medicine, Dr. Stahl found time to make not only extensive 
collections in most groups of animals and plants, but also valuable studies of the 
arch»ologj' of the island. His studies were pursued under many difficulties and 
discouragements, and most of his collections finally deteriorated and perished. In 
18H3 he published at San Juan a catalogue of the zoological specimens in his collection 
whicrh, though a mere list, is possess*»d of considerable interest.* Dr. StahFs col- 
lection containe<l alK>ut 1^) species, agreeing approximately with the list given by 
Professor Po<?y. 

Apfmrently somewhat more attention has >)een paid to th(» }K>tany of Porto Rico 
than to its z<Mj|ogy. Various publications |K*rtaining to th(» lK>tany of the West 
Indies have contained references to Poilo Ri(*an plants, })esid(»s which have apix?an»d 
a f<^w pap<^rs Imm^d chieflv or wholly upon Porto Rican material. Perhaps one of 
the most important is that* by Dr. Domingo B<»llo y Espinosa, published in 1881. 

Dr. Ignatius Trlwiirs work* on the flora of the W(»st Indies, recently pu])lishe<l, 
contains a great deal of information concerning the botany of Porto Rico. 

In 1H84-SS Dr. Stahl published a volume'' on the }>otany of Porto Rico, which 
has consid(*ral)le value. 

In January, iNi^l^, Dr. Charles Frederick Millsi>augh, curator of lx)tany in the 
Field Colnml)ian Museum, spent several days (January 5-23) making lK)tanical col- 

' Vol. VII, 187S, i:r>-234, MammalHaml Binln, ami 34.V422, Binin, hy Dr. Jiian (mmllach. Vol. x, 
18SI, :J0r>-:{17, Aiiii»hil)ianH, bv Dr. Juan Gundlarh, ami 817-:i50, Fiwhen, hv Prof. Felipe Poev. Vol. 
XII, 1H8:{, 5-o8 ami 441-484, Mollu«k8, by Dr. Juan Gundlach. Vol. xvi, 1887, 115-133, CWtaoeang, 
by Dr. Juan (iundlach. 

"^ Fauna <1«» l*uerto Kit-r). Clasificarion Sistem^tica de los Aniinalen que correap^mden si wta Fauna, 
y Catalog' » del Cabim'te ZiKil/jfrii-a <lel Dr. A. Stahl en Hayamon, jjp. 1-249. San Jimn, 188.'^ 

In this lMM)k Dr. Stahl devciten chapters to inannnal.<< (4.'i— k$ and 13;i-Ki5), birds (47-<>() and 
i:W»-iri7), n^ptiles (n7-71 and 158-1()1), a.shi^ (72-81, 102-167, ami 246), inHei-t« (82-102 and 161)-213), 
anuhnidH ( 103-105 and 214-215), cnixtac^ann ( 10(>-110 and 216-220), wonuH (111 and 112, and 243 and 
241 ), and |H»lypH ( 123 and 124, ami 245). 

* ApunteH i>ara la Flora <le Puerto Rico. •: AnaU^ <le la Soeieda<l P^spafiola <le Ilistoria Natural 
IH81, 231-:m; 188,3, 10.3-130. 

*SyinlM)ln> Antillana* wni fundatnenta flonr indim occidentalis. Vol. i, fawiculus i, 1898; ii, 189$); 
III, 19<X); vol. II, faM-.iculuH i, 1900. Ik»rlin, Paris, and London. fVol. i, fasciculus i, is a biblio^^raphv.] 

* h^tudioH i>ani la Flora de Puerto-Kico, Folletos i-vi. ii, I^as Talaniiflora«, pp. 191, 1884; in, l^s 
Iieja""in<>«a**- »v, Ijm Caliciflonuj, 1896; v, Laa Rubiaceas v Sinantereaa, 1887; vi, Laa Ganiop^»talag, 
pp. 284, 1886; 1888. 
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lections in Porto Kico and the outlying islands. The results have been published 
and add inaterially to our knowledge of Porto Rican ])otany.* 

But little has been published coneerning the nianinials of Porto lUco, Besides 
the impers by Gundlaeh and Stahl already mentioned, two short pap<*rs" have recently 
been pu))lished by Mr. Gerrit S. Miller, jr., of the U. S. National Museum, giving 
descriptions of two new species of Porto Rican Jmts. 

C'Oncerning the food-Hshes of the island absolutely nothing was known except 
by inference, and nothing was on recx>rd regarding the existence, chamcter, extent, 
or methods of the commercial fisheries. It was known that of the food articles 
imported by Porto Ri<;o dried cod-fish held an important rank, and that only an 
inconsiderable part of it came from the United States. 

It was believed that an investigation of the aquatic animals and plants of Porto 
Rico would not only yield iniportant scientific results, but that a study of the fishes 
and fisheries of the island would prove of iimtual commercial value to the island 
and to the United States; and for the purposes of comparison in the future it was 
of vital importance that the work be initiated before the modifying influences from 
the United States began to ])e felt. The Commissioner of Fish and Fisheries therefore 
decided to undertake su<*h an investigation at once, and to make it as comprehensive 
and thorough as possible with the funds and the time which were available. 

The principal subjects of investigation were, of <*ourse, the fishes and fisheries 
of the island. This would include a determination of the species of the fishes on and 
about the island, the distribution, abundance, and habits of each, the value of each as 
food for man or for oth(»r fishes, the location and character of the ditferent fishing- 
grounds, the speci(»s tak(»n on each, the relative nink of the food species, the methods 
of the fisheries, and the character and extent of the import and export trade in fishery 
products. Similar investigations concerning the reptiles, mollusks, crustaceans, and 
all other groups of acjuatic animals and plants were also desired, particularl}' with 
reference to the native 03'ster, turtles, and other food species. The opportunity to 
add to our knowledge of the land animals, especially mammals, birds, reptiles, and 
})ati*achians was not to l)e neglected. 

The U. S. Fish Commission steamer 7^/.vA //atrk^ Lieutenant-Conmiander Ric^hard 
G. Davenport, U. S. N., commanding, was assigned to the work, and the following 
persons were selected to carry on the investigations: Dr. Barton W. Evermann 
(naturalist in charge). Dr. H. F. Moore, Mr. M. C Marsh, Mr. \V. A. Wilcox, and Mr. 
J. B. Wilson. Mr. A. II. Baldwin accompanied the party as artist to the expedition 
more especially that the life coloration of the fishes might be accurately depicted. Mr. 
August Busck, of the U. S. Department of Agriculture, joined the expedition for the 
purpose of studying the insect fauna of the island. Mr. A. B. Baker, of the National 
Zoological Park, was also a member of the expedition on behalf of the Smithsonian 
Institution, chiefly for the pui*ix)se of making collections of the land vertebrates. 

* Plantaj Utowanoe; Planta collc»cted in Bermuda, Purto Rico, 8t. Thonian, Culebra, Santo Domingo, 
Jamaica, Cuba, the Caymans, Cozumel, Yucatan, and the Alacran Shoals, I)ecemV)er, 181)8, to March, 
1899: The Antillean cruise of the yacht Ttowana, Mr. Allison V. Armour, owner and master. Field 
Columbian Museum Publication 43, Botanical Series, vol. 11, No. 1, pp. 1-110. Chicago, March, 1900 

*Two new Glossophagine Bats from the West Indies. r;Proc. Biol. Soc. Wash., xiii, May 29, 1899, 
33-37. [Of theae two species, one (PhyUovyHerin ffomhijrons) is from v. limestone cave near Bayamon.] 

The bate of the ^nus Minmphyllm. <Proc. Wash. Ac. Sci., 11, Man-h 30, 1900, pp. 31-38*. [This 
paper contains a description of M* portoncA^tusuSy the type of which came from a cave near Bayamon.] 
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Th(» invostipitions oxt^Mulod ovor 45 days, Imt included only al)out 38 days of 
artual work. Though this pericxl was hrii^f, tho results are wry satisfactory, and 
the eolleetions obtained show how ri<*h tlie Porto Kiean aquatie fauna is. Xatunilly, 
more attention was ^ivt»n to tht» lishes than to any other ^roup; nevertheless, the 
eolleetions ah>nj( other lines, parti<*ularly with the inollusks and erusta<*eans. have 
proved t»x(M»edin^ly rieh and vahiable. At this writinjif the reports u|>on the eol- 
leetions in all the groups are not sufficiently advanced to (Mialde a detinite statement 
to Im» made as to the actual numlnM- of s|X'ci(»s obtained in viwlt ^roup, or the luunln'r of 
new genera and s|H»cit»s in each, hut it is known that the pen*entajre of new fonus in 
most of the groups is ijuite high. It must lie rememlH»red, however, that the lirief 
time* devoted to making the collections and the extent of territory coven*d precluded 
the possibility of their l)eing (exhaustive. 

Further inv(»stigations aUiut Porto Rico will In* sure to yield additional 
interesting results. T\w places which will furnish th<» largest numlM»r of new and 
interesting forms are the coral reefs alM)ut the island. i)articularly thos<» at Maya- 
guez, (fuanica. Ponce. Arroyo, and ('ul(»bra. Dredging will also prov<» wry rich, 
although destructive to dredging ap|mnitu.s. 

ACKNOWLKIHJMKNTS. 

It is with pleasure that this oppirtunity is tak<»n to acknowledge the many favors 
and courtesies shown us by th(» (fovernment officials and <itiz(Mis of Porto Rico during 
our stay on and alniut that island. Mention nuist first ]>e made of Maj. (ten. (luy 
V. Henry, commanding the Department of Porto Rico, and Brig. Gen. Fred. D. 
Gi'ant. military governor of the dit^trict of San Juan, through whose thoughtful 
considt»nition we W(»re brought in touch with other United States officials and with 
various prominent citizens of the island. Capt. James A. Buchanan, collector of 
customs, gave i^ivaluable tissistance to Mr. Wilcox in securing the statistics of the 
im|>ort trade in fishery products. Many kindn<»sses were received from }K)stmastt»rs 
at the various places visited, psirticularly from Mr. Walter Ijandis, of San Juan. 
The officers of the TniUKl States Army in Porto Rico extended to us every courtesy- 
in tlnMr power, and we must make especial mention of ( apts. S. Reynolds White 
and C/liarles G. Stevenson, of the Forty -seventh Regimt»nt New York Volunteer 
Infantry, and Lieuts. Matthew G. Addison and Charles M. Lieach, of the same 
r«»giment. who during our stay at C'aguas kindly shared their <juartc»rs with us and 
did everything in th4»ir power to make our visit at that place pleasant and profitable. 
Similar courtcvsies were shown us })y Capt. R. A. Marshall, of the same regiment, 
stationc»d at Carolina. wImmc we were also under obligations for most hospitable 
entertiiinment at the homt» of Senor Jose V. Berrios. 

To Lieutenant Foster, of the Nineteenth Infantry, stationed at Ponce, we are 
under very gn»at obligations for pla<*ing an ambulance at our dis|)osaI for a trip over 
the military road from Ponce to Cuyey and Arroyo. A similar kindness wits shown 
us by Lieutenant Wright, of the Nineteenth Infantry, stationed at Guanica, in fur- 
nishing us conv(»vance from that place to Yauco. 

To Capt. Arthur C. Hansard, of Hacienda La Perla; S<Mlor Don Luis (jonzalez, 
of Lu(|uillo: SmIov Augustini, of Hacienda Catalina: Senor Don Antonio Bianchi. of 
Anas<-o; S»nor Pablo McAllister. of Hacienda Romana. nearCTuanicpiilla: Dr. A. Stahl, 
of Bayamon, and S<»rior Don Ignacio (i. Vidal. of Put^rto Real, we are indebted f<>i' 
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many favoi-s. Captain Hansard and Seiiors Gonzalez and Augustini gave valuable 
as8istance during our trip to 1^1 Yunque Mountain. Senors Bianehi and MeAllijster 
placed us under many obligations while at Mayaguez and Ensenada del Boqueron. 
At Puerto Real, Senor Vidal gave us valuable information regarding the fishes and 
fisheries of that place; and to Dr. Stahl we are indebted for much interesting informa- 
tion concerning the natural history of the island. Captain Mansfield and Senor 
Susano Bocanegm, the official interpreter at Aguadilla, did us good service, and we 
received various kindnesses from Senor Nicholas Molinari, of Isabel Segunda; Senors 
Miguel Ramirez, Ricardo Amado Farina, and Guillermo R. Scamaroui, of Culebra, 
and Senoi*s Francisco Trinidad and Emile Just, of Rio Grande. 

Mr. Oscar Riddle, teacher of zoology in the Model and Training School of San 
Juan, furnished valuable information concerning the fishes of the San Juan market . 
and Dr. W. C. Kendall, of the U. S. Fish Commission, rendered important service 
during the study of the collections. Dr. J. D. Milligan, the ship's pharmacist, 
assisted Mr. Baker in collecting the birds of the island, and through his untiring 
efforts specimens of the Porto Rican parrot and other rare species were added to the 
collection. 

For the Puertoriquenos as a people we have only words of praise. Wherever we 
went we re<;eived from them the most kind and cordial treatment. 

GEOGRAPHICAL FEATURES OF PORTO RICO. 
POSITION AND SIZE. 

Porto Rico is the most easterly and the smallest of the Greater Antilles. It lies 
between 65° W and 67° 16' west longitude and 17^^ 54' and 18^ 31' north latitude; 
that is, alx)ut 1,5(K) miles south of Maine and 600 miles east of Washington. It is in 
the same latitude as Haiti, Jamaica, Guatemala, Bombay, and the northern end of the 
Philippines. It is 1,500 miles from New York, 1,300 from Norfolk, or 1,000 from 
Key West. It is alK)ut 95 miles long and 35 miles wide, and its area is in round 
numbers 3,6(.M) square miles, or about three times the size of Rhode Island, or one- 
tenth that of Indiana. The coast line is alx)ut 860 miles, which is 1 mile for every 
10 square miles of area. It is ijuite regular in form, the long diameter being east 
and west, and the north and south shore lines are approximately parallel. The shore 
lines at the east and west ends are less regular. The northern coast extends east and 
west in a comparatively straight line. 

IIAKBORS. 

The only harbor on the north side of the island is that of San Juan, which is 
partly surrounded by mangrove swamps and is protected at its mouth by Cabras and 
Cabritas islets and some dangerous banks. There is an anchomge oflf Arecibo, 
which is safe, however, only in favorable weather. On the northwest and west are 
anchorages or coves at Aguadilla, Rincon, Anasco, Mayaguez, Puerto Real de Cabo 
Rojo, and Ensenada del Boqueron. The broad bay at Aguadilla is formed by Capes 
Borinquen and San Francisco. The cove at Rincon is shallow, and protected only b}' 
Cape San Francisco on the north. That at Anasco is a somewhat deeper indentation, 
protected, however, only at the north by Punta de la Cadena. The harbor at 
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Muyaj^uez, lyinj^ between Punta de Algarrolx) and Punta de (iuanajibo, is scarcely 
more than an oikmi roadstead and affords safe anchoraj^e onl}' during the favorable* 
season. Puerto Ileal de C'alK) Rojo and Ensenada del Ikxjueron also have safe 
anehonige only when the winds are favora})le. The south coast has a larger 
nuinl>er of hays or other indentations, but the only har}x)rs which vessels of regular 
draft can enter are Guanica, Ponce, and .Tol)os. (ruanica Bay is a spacious ]>asin, 
completely landlocked, and with adequate depth of water. The entmnce to this 
])eautif ul harlior is only a}x>ut 100 yards wide, with high hills on either side. The large 
)my at Ponce is simply a Inroad, open roadstead. Jol>os Harbor, some 35 miles east of 
l^once, has recently In^en found by the U. S. Coast and (Jeodetic Survey to possess a 
good depth of water and to l)e exceptionally well protected. Arroyo, the port of 
(iuayama, has a fairly safe roadstead. At the east end of the island is a i)retty safe 
harl>or inside* of Punta Lima and Cayo Santiago, near Hucares and Punta de Santiago, 
the ports, respectively, of Naguabo and Humac*ao. A similar harbor is found at 
Puerto de Fajardo, )x»tween Punta de Mata Kedonda and Ca])eza de San Juan. 

CX^ASTS. 

The northern shore of Porto Rico rises nearly everywhere abruptly from the 
sea, with very little ])each anywhere. There is but a narrow strip of shallow water, 
and less than KK) miles offshore is the Brownson Deep, one of the deepest holes in 
the world, where soundings of 4,561 fathoms have l)een taken. This coast is also 
remarkably free from fringing islets. The east and west ends of the island are lower 
and have considerable stretches of sandy or gmvelly beach, with an occasional man- 
grove swamp and a few small islets fringing the shore. The south coast is nearly 
everywhere low, with long reaches of sjiiidy !)each and mangrove swamp. This 
shore, as well as portions of the east and west shores, is fringed throughout much 
of its length by l)eautiful coral reefs composed chiefly of fan, stag-horn, and lirain 
corals. The small keys along the coast are also often surrounded on one or more sides 
b}' coml reefs. 

T01*0GRAPHY. 

Viewed from the sea, as one approaches Porto Rico from the north, the scene is 
one of very great Ix^auty. The island appears as a great mass of remarkably rough, 
irregular mountains, rising abruptly from a narrow coastal plain, and in many places 
astonishingly steep. Seen from the north these mountains are steep, but beautifully 
rounded and covered to their summits with rich green vegetation. As seen from the 
south the slopes arc longer, the individual peaks less numerous, and the vegetation 
not so luxuriant. As has been well said by Mr. Robert T. Hill — 

There is little regularity in the arrangement of tliesi^ mountains; there id no definite crest line, 
but the i>eak8 riw from a general mass, whose sloping sides are det»|)ly corrugate<l hy drainage ways. 
Their surface has been etrlunl by erosion into innumerable gabled lateral ridgi^s (or euchilla.H) , 
separate<l by deep V-ehape<l gorges. * * * The main range of mountains extends from Mayaguez 
through Adjuntas and Ailxmito to Humac*ao on the east. This is the Cordillera Central west of 
Aibonito and the Sierra de Cayey east of that place. Near the center of the island a range ' bifurcates 
from the main line and runs to the northeast as the Sierra Luquillo. 

' This range contains El Yunque, the highest ])eak on the island, lia height probably does not 
exceed 3,300 feet, and the Hummits elsewhere seldom exceed 2,000 or 2,800 feet. 
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GEOLOOY. 

Mr. Robert T. Hill gives the following aei*ount of the island: 

Porto Rk-o i^onnbtri of thnv ^H>1ogio elomenUi*. {D \ t'eutra) svhUmii of <Uvply riblK»il and i*i>rni- 
gated mountains, witli V-!*ha|HHl }roi>!in< and ridgvst; (2) lower hilljs forming irri'^ilar lumiis along the 
north and south roast; (3) playa plaint*, l^ insisting of alluvial soil, oi'cupying old nvlaimtnl t»stuarios, 
which extend from the foot of the i-entral mountains a<*n«< the line of foothills to the seashort*. It 
is roughly estimateil that nine-tenths of the islan<l is of the mountainous eharaeter, and that the 
remaining tenth is of the foothill and playa eliaraeter. The i-entral mountains are et»m|HK*»tHl of water- 
sorteil volcanie ejet*ta — tufas and conglomerates — with cKX^ttnal «likes and ma!«ies of intorlxHldtnl 
subcrystalline bluish limestone of rare or exceptional oiVurrenc^\ all of which isentin»ly dwaytnl at the 
surface^ breaking down into nnl clay resembling that of the southern Appala(*hians. The dikes art* of 
hanl. black, igneous rock, with small white ix)rphyritic crystals. In the t»ast the sulwtnictun* is srti<l 
to be granites, especially syenites. In Naguabo and in Mayaguez s<»me serjxjntine nn-ks have lK»en 
observed. The foothills are composed exclusively of nx'ks of sea origin, consisting of the iHruliar type 
of tropical white limestones, of a loose-textured, chalky, marly, and shelly nature, oi various dt^^reesof 
induration. The rocks of the central mountain region are of C^retaciN>us and jH>8sibly t»arly EiK^ne age; 
at least, no evidence tending to establish other dates for their formation bus Iven as yet discoveretl. 
The white limestones of the coastal hills are all of later Tertiary and Pleistmvne age. The i>laya 
deposits are alluvial formations, consisting usually of a rich, chocolatt»-colored, sandy loam. 

CLIMATE. 

Porto Rico is well within the torrid zone, hut, lying toward the eastern limits of 
the Greater Antilles, its climate is favora])ly modified by the prevailing winds and 
rendered far more agreeable than in any other island of tlie West Indies. The trade 
winds, modified by the high mountains of tht» interior of the island, give it not only a 
moderate temperature, but they cause the peculiar distribution of precipitation which 
characterizes it. Though the area of the island is small, nevertheless the extremes of 
climate, particularly the rainfall, are very great. The annual precipihition on the 
southern coast seems to be only alK)ut 20 inches, while on the northern side it ranges 
from 55 to 128 inches. It is even said that there is an authentic record for 18 months, 
chiefly in 1898, when not an inch of rain fell at Guayama, and the records at Cabo Rojo 
show one period of three years when no rain fell. This difference in precipitation 
Ijetween the north and south sides of the island is shown by the character of the beds 
of the streams, those of the south being more dry and full of rocks and )K)wlders. 

In the following tables arc given certain meteorological data for seven phures in 
Porto Rico, compiled from the reports of the United States Weather Bureau. 

<. limntolotjicnl data for year ending Ajyril SO^ 1900. 





; Mean. 


Temperature. 

' Date 1 
High- ; of 1 Low- 
est, high- , est. 
1 eat. ! 


Date 
of 

low- 
est. 


Precipitfttio 


1. 

No. of 
rainy 
days. 


Sky. 


No. of 
cloudy 
days. 1 


Pn>vailing 
diriH'tlon 
of wind. 

i 


Loculity aiul 
muiith. 


Total. 
Iticheg. 


Greatest 
in 24 
hours. 

Incfu*. 


No. of 
clear 
days. 


No. of 
partly 
clear 
days. 


San Juan : 


°F. 


1 


°F. 






May 


78.7 


89 


3 


68 


1 


2.69 


0.85 


12 


11 ' 18 


2 


HE. 


June 


79.4 


91 


'22 , 


71 


6 


7.2:^ 


1.42 


28 


7 


17 


6 ' 


E. 


July 


79.7 


87 


2 ' 


70 


8 


7.63 


8.00 


22 


11 


16 


4 


E. 


Augu-st 


HO 


88 


29 ; 


71 


20 


10.38 


5.53 


19 


14 


12 


5 


K. 


September 


80.6 


91 


11 


71 


30 


13.66 


3.76 


•20 


13 


11 


6 


KE. 


October 


79.5 


90 


10 


68 


1 


10.21 


2.73 


20 


6 


12 


13 


8E. 


November 


78.8 


88 


29 


70 


19 


11.81 


2.57 


16 


11 


14 


5 


SE. 


December 


76 


88 


2 i 


65 


26 


2. 10 ' 


.49 


10 


18 


11 


2 


NE. 1 


January 


76.6 


86 


I 


68 


15 


3.93 1 


.75 


21 


13 18 





E. 


February 


75.7 


86 


25 


66 


19 


2.13 ' 


.70 


13 


12 i 15 


1 


E. 


March 


75.8 
77.5 


89 
93 


81 
25 


67 
68 


7 
8 


1.57 1 
5.927' 


.71 
1.91 


11 
19 


111 16 
11 17 


1 
2 


E. 

' E. 


April 
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CUmatolotjiml dntafnr year ernUmj April SO, 1000 — Continuc<l. 



r 



TfrniHTniun?. 



l*itH-ipiUi(Uin. 



Sky. 



I UK'ttllty and 
month. 



Mean. 



. Ihktv 
Hiffh- . of 
V8t. : hiKh- 
I iWt. 



Date 
L«»w- I of 
cut. ' low- 
est. 



Toul. 



Un'ateHt No. of N<».of\^'V^. So. of 
rainy cU'ar 'Tif oloinly 



In 24 
houni. 



(layH. day p. 



clfttr 
dayit. 



May 

June 

July 

AUKUHt 

Keptembrr 

October 

November 

December 

January 

Febniar>' 

March 

April 

AgnadiUa : 

May 

June 

July 

AUfcUMt r 

8ei>l4»mlH'r 

October 6 

November 

I)e4'(?mbi*ra 

January 

Februar>* 

March 

April 

Julie 

July 

AUgUMt 

September 

October 

November 

Detrember 

January 

Febmar>' 

Mar»h 

April 

F\u<ir<io : 

May m 

June 

July 

Auifuxt n 

8eptvmlx>r 

Octoljer 

November 6 ...■ 

December i 

January I 

Februar\' 

March 

April 

HacUnda Jtrla : 

May 

June 

July 

AUKUst h 

.September 

October 

Novemlwr 

De<*emU*r 

JanuHry 

February 

March 

April 

Viequa: 

May 

June 

July 

August 

September 

(K'tolK-r 

November 

Deceml>er j 

January 

Febmary 

Manh \ 

April I 

• And other datcA. 



TV 
79 

7».S 



« 



•2S I 



68 



W.7 
77. H 
77.4 
Ti.5 
72.4 
7:J.8 
72. » 
75.6 

7».H I 
tO.H I 
K2 I 



W I 

W! 
^ ; 

H6 



87 
87 
8» 
87 



•2 

•21 

•18 

1 ' 

6 

y 

31 

•c 

25 1 

•6 : 

23 I 

6 



Inrhfs. iHthn. 

1 1.70 0.80 h> Itf 

1-4 6.W 1.30 25 19 

8 8.47 1.00 I 28 C 



75 
74 
74 



•1 

•3 

1 

30 

1 

13 
21 

8 



3.21 
9.36 
4.85 
1.50 
1.50 
1.62 
1.01 
7.42 



.95 
.33 

.30 1 
.40 ' 
.28 . 



28 6.48 

•1 7.40 

27 4.68 

8 t.5.35 



2-1 
75.8 I 
f 78.6 , 
78.6 ! 
78.6 ; 
79.8 , 



^79.6 , 

78.7 I 
78.2 I 



86 
84 

K\ 

t91 

hs 

92 

88 



89 
92 
90 



1 
•11 

5 

27 

28 

•27 



26 I 

•9 

•6 



73 
73 
65 



69 
72 



66 

68 i 
67 



13 

•2 I 

20 ' 

•5 

•12 I 

16 I 



2 

1.80 

1.30 



21 
t21 
20, 
13 I 
13 ! 

'I' 

5 

13 
12 



16 




21 I 



tK75 I 

9.:« I 

2.W 
1 2. 96 
1.32 . 

.18, 
5. 31 



I 



27 tlO.97 
•s 14.41 
•3 19.02 



82.4 



89 



•8 



77.6 t 
76.6 [ 
76.4 I 

n.i ! 

77.9 : 

80.4 

80 

81.6 ' 

82 

81 

79.1 

78.8 

74.9 

76.2 

76.4 

76.3 

78.6 

78 

78.2 

80.1 

80.8 

80 

78.9 

78.6 

74.2 

73.8 

73.8 

74 

76.6 

78.6 

79.4 

78.6 

78.4 

81.3 

81 

76.8 

75.1 

76.9 

76.2 

76. 4 

7m. 4 



91 1 

91 5 

91 18 
93 81 

92 25 



88 
89 
91 
90 
89 
88 
86 
85 
86 
86 
89 

87 ! 

95 

90 

8H 

87 . 

88 

M) 

K5 

84 

88 

89 I 



•20 
•12 

•3 

28 

•5 

•3 

27 

10 

•4 

•26 

2 

25 j 

•13 ' 
h ■ 

13 

•1 
1 

•7 

31 
5 



62 
63 
63 
64 
62 

69 
71 



25 

14 

•2 

•16 

3 



I V 



91 ! 19-22 
90 ■ 16-^ 



90 
90 

9:i I 
91 

X6 
S6 

H9 '' 

M6 ' 

8M , 



5 

25 

13 

•2 

•17 

•1 

29 

•24 

•12 

15 



?2 
70 
68 
70 
60 
63 
67 
65 
65 

68 
69 
72 
73 
71 
72 
69 
63 
63 
65 



68! 

68 ! 

69 • 
59, 
73 
68 I 
68i 

62 ; 

68 
67 

t'w 
69 



8.73 
3.52 
1.01 
1.49 
1.06 
1.21 
5.44 



1.25 
6.88 
5.58 
6.21 
30 6.13 
10 17.07 
•2 1 17.80 



1.70 
2.70 

.W 
t.75 
1 

.18 
1.52 



2.19 
2.10 
8.40 



22 
19 I 
11 



1.15 
1.20 
.50 
.48 
.85 
1.12 
1.23 

0.35 
1.55 



30 



• 25 

1 , 

•19 ] 

12 ' 

6 ; 



3 
•5 
•1 
•1 
•3 
•2 
•24 

9 
•8 
22 
•8 

^3 
(5 

10 
8 

2t 
♦29 

•4 

24 
• 23 

•4 

•2 



.79 ' 
4.44 I 

.65 I 

2. 15 ; 

13.77 i 



.10 
1.40 
8.46 , 



6.79 


1.87 


11.17 


2 


10.60 


1.74 


13.65 




14.98 


1.98 


17.74 


4.48 


29.52 


9.30 


4.86 


1.09 


9.<}9 


1.37 


3.17 


.63 


b.m 


2.81 


'23.08 


10.70 


3.26 


1.45 


5.6H 


1.12 


6.45 


2.30 


7.03 


5.30 


8.25 


1.10 


10.43 


2 
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HYDROGRAPHY. 

The rirei's of Porto Rico are remarkable for their great number, their shortness, 
the restricted areas of their catchment basins, and the rapid descent which they make 
from their headwaters in the central mountains to the sea. The precipitation is in 
most parts of the island. very great and, with the multitude of streams, the island 
is unusually well watered. Moreover,* because of the steepness of the slopes, 
especially on the northern coast, and the impervious character of the clay soil which 
covei's them, the proportion of precipitation which runs off makes these rivers of even 
larger volume than would otherwise be expected under corresponding conditions. 
Into the northern ocean flow 12 streams of considerable magnitude; toward the west 
coast flow 4 of relatively equal size; into the eastern sea flow 5 of less magnitude, and 
into the southern sea flow 17 of considerable size but comparatively small perenni&l 
volume. There are between 1,200 and 1,300 streams and branches of less volume, 
but yet of suflicient size to have received separate names. 

Since the average width of the island is but 35 miles and its extreme length 
but 95 miles, while its commanding summits range in altitude from 2,800 to 3,3(X) 
feet, it is evident that the slopes are steep, the fall of the rivers great, and the 
velocity of their waters high. Moreover, as the main summits of the dividing 
mountain ranges have been shown to be one-third nearer the southern and eastern 
coasts than the northern and western, it is also evident that such streams as flow north 
and west are three or four times as long and drain ten to fifteen times as great areas 
as those flowing to the south and east. The former have average lengths of 25 to 40 
miles, measured along their stream beds; the latter have lengths of but 5 to 15 miles. 
For these and reasons already given the streams flowing north and west necessarily 
have less abrupt slopes than do those which drain eastward and southward, which 
plunge from an altitude of 3,000 feet to sea-level within a comparatively few miles. 

It is thus seen that, as the island is divided climatologically into two distinct 
portions, it is similarly divided hydrographically, largely as a result of the same 
causes — the trade winds and the topographic configuration of the surface. 

The twenty-eight larger rivers have their sources high among the summits of 
the Cordillem Central. Those flowing to the north and west are characterized by 
precipitate descents of 1,000 to 2,000 feet in the first 5 miles of their headwaters. 
Thereafter they flow more leisurely and with consequent increased size to within 5 
miles of the coast. There they emerge practically at sea-level in long meandering 
curv^es through the alluvial playas about their mouths. Because of the lowness of 
their grades ne^ir the coast and their resulting low velocity all are of considemble 
width and moderate depth in the playa lev^els. A few miles inland, where they flow 
over steep, rocky beds, their channels are narrow and often confined by precipitous 
rocky walls, their width is of but comparatively few feet, their depth often less than 
a foot, and their velocities so high as to render them veritable mountain torrents. 

On the southern coast the larger rivers have bed-widths as great as those which 
enter the northern and western coasts. Their lengths, however, are so short for the 

* Mr. H. M. Wilpon, of the U. S. Geological Survey, made a study of the water resources of Porto 
Rico in January, 1899, the renultw of which have been published as '* Water-Supply and Irri^tion 
Paper of the U. S. (Jeological Survey No. 32." We have made free use of this excellent report hi our 
account of the hydrography of the island, sometimes copying literally, without quotation marks. 
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same fall that thov are not characterized by the long stretches of low, ineaiideriiig 
grade found near the coast in the playas to the north. They ewerge, on the con- 
trary, from the mountains at ))ut 4 to 5 miles from shore line at altitudes of 2(M) to 
400 feet, and as a result this elevation is passed with comparatively steep slopes over 
nx'ky or bowlder-strewn channels. AlM)ve these coastal stretches and within the 
mountains the lengths of the rivers are so short fc»r the relatively great heights which 
they fall that their dimensions are little greater than those of the smaUest brooks 
which flow from the hill summits in the Rwky Mountains. 

The rivers of the north and of the west are more like the streams of humid 
regions in the United States, as their perennial discharge is always fairly well main- 
tained. The larger of these rivers have at low-water stage lH»d-widths of 150 to 2(K> 
feet, average depths of 2 to 4 feet, and mininmm discharges of 250 to 1,5(M) second-feet. 
In time of flood, although these rivers attain maximum discharges of 10,000 to 20,000 
second-feet, these volumes are not greatly in excess of the flood discharges of the 
rivers of the southern slopes. 

The width of stream-beds of the southern rivers is often as great as that of those 
entering the northern coast, ))ut owing to the infnnjuency and small amount of the 
pn»cipitation and the relatively porous character of the soil, nnlucing the percentiige 
of i*un-off, as well as to the smallness of their catchment ))asins, they discharge 
minimum volumes of but 50 to 100 second-feet. These streams resemble the rivers 
of our Westei*n plains in that their beds are nearly dry the larger part of the year, but 
they are yet of suflSicient capacity to discharge great volumes during the sudden 
floods to which they are subject. The beds of these rivers, even near the coast, are 
l>owlder-strewn and from 100 to 300 feet in width. The depth of their l>anks is 10 to 
2y feet, yet the minimum surface-width of such sti*eams is but 50 to 100 feet and their 
average depth 0.5 to 1.5 feet during their minimum discharge. In maximum flood 
such streams reach discharges aggregating 5,000 to 10,(XK) second-feet, in some cases 
even more, a^ shown by their wide, rocky, dry beds. 

Though the number of streams and branches which have received names is said 
to l)e over 1,200, the number named on the best maps does not exceed 100. On one 
map 81 streams have received separate names; of these, 43 flow directly into the ocean, 
while the remaining 38 are tributary to them. Proba!)ly not over 50 of the entire 
numter would be called rivers in the United States. 

In the mountains the water in most of the streams is usually exceedingly clear, 
but in the lower portions it is often muddy, although the streams examined by us in 
January and February were, as a rule, quite clear. 

Our opportunities enabled us to examine only a few of the streams an<l only in 
the most general way. The following brief descriptions of some of the principal 
ones examined are leased partly upon our own observations and partlv upon those of 
Mr. H. M. Wilson. 

Rio Loiza, — This is perhaps the longest river on the island. It has its source well 
toward the south where the divide is near the southern coast, northeast of Guavama, 
flows near the towns of San Lorenzo, Caguas, and Carolina, and (Miters the ocean aljout 
15 miles east of San Juan. At Carolina it is a broad, shallow stream, with sand and 
gravel lK)ttom and moderately clear water, and when seen by us (February 20) the 
ford near there was jwrfectly safe for carriages, the water probably not exceeding 
2.6 feet in depth. Mr. Wilson gaged this river near Carolina in January and reports 
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it as averaging 220 feet wide, 8 feet deep, and having a niininmm discharge of 16,000 
seeond-feet. The Rio Ijoiza was also examined at the hacienda of Senor Nicolas 
Quinones, a))out 2 miles to the east of Caguas, where it is a considerable stream, 
from 40 to 100 feet wide, with a rather swift current. The depth is in most places 
less than 3 or 4 feet, though there are places of greater depth. There is a good ford 
at the hacienda. The bed of the stream is in most places of sand or gravel, though 
some muddy reac»hes were observed, and rock bottom occurs where the stream cnt^ 
against a hill. Usually one of the shores is low, sloping up gradually 2 to. 5 feet to 
a level bottom covered with meadows and fields of tobacco and cane. On the other 
side the shore rises abruptly into wooded mountains of moderate height. At the 
hacienda there is low Iwttom land on each side. 

The Bio Caguita^n a tributary of the Rio Loiza, is crossed twice by the Caguas- 
Aguas Buenas road just west of Caguas; it then flows northward and eastward 
around the town and joins the Rio Loiza near the hacienda of Senor Quinones, the 
road to which crosses it several times. It was examined throughout most of its 
length from the Aguas Buenas road to its mouth. It is a rather pretty stream, 30 
or 40 feet wide and from a few inches to 3.5 feet deep, with much deeper pools at 
intervals. The shores are usually of clay, sometimes of gmvel, one shore generally 
high, the other low and spreading away into low level river bottom. The l)ed of the 
stream is of sand or nuid in the more quiet and deeper reaches and of fine gravel 
where then* is some current. The water appears clear and pure and there is usually 
a fairly strong current. The flow is estimated at 50 second-feet. 

On the gravel bars and along the edges was considerable aquatic vegetation, 
among whi<'h were obtained specimens of 4 fresh- water crustaceans, including a 
sword-shrimp {XipIutrariH ehmgata), 2 prawns {B!thyni'< jainalcenm^s and B, olfenfU,, 
the latter numeroiu<), and a era)) i^Epihihocera sinuatifronj<). 

The temperature of the water at the Aguas Buenas ford at 11 a. m., January 9, 
was 71^', w^hen that of the air wa,s 77 ■. 

The Rio Turnlx)^ another tributjiry of the Rio Loiza, was examined by Mr. Wilson 
where it is crossed by the military road near Caguas, and found to l>e similar to the 
Caguitas in character and volume. 

Rio Bmjmnon, — This river was examined in the vicinity of the city of Bayamon, 
and also at its mouth at Palo Seco. It is a stream of some size, having its head- 
waters near Cidra, on the north side of the divide ))etween Cayey and Aguas Buenas. 
It flows nearly north, passing just west of Aguas Buenas and by Bayamon, entering 
the sea near Palo Seco, about 2 miles from San Juan. At Bayamon it is perhaps 35 
to 50 f(u»t in average width, with a depth varying from a few inches to 3 or 4 feet. 
The curn^nt is strong, the h>w banks are of nul clay, and the water is usually more 
or less nmddy. Tht» bottom of the stream is chiefly of tough clay or gravel and clay. 
At the town of Bayamon is a dam which interferes with the free movement of fish. 

Rio Anciht, — This stream rises in the Cordillera Central about Adjuntas and 
flows northward to the sea at Arecilx). Near Adjuntas, at an elc^vation of 1,440 feet, 
it has a mininuim discharge of 40 second-feet. A few mil(\s l>elow, at Utuado, its dis- 
charge is i(M) second-f(»et. Lower down it receives as tri])utaries Rio Don Alonzo, 
Rio Tanama, and other small(»r stn^ams, which greatly iiK*r(»jise its size. 

Riip (SiUhrinoH, — This is a stream of moderate* size, rising ])etween Lares and San 
Sebastian and flowing westward into the sea just below Aguadilla. Near San Sebas- 
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tian, at an elevation of W) feet, it has a bed 125 feet wide, a current of 4 feet per 
Hecond, and a volume of UM) second-feet. At ib* mouth it in only about Hi) feet wide 
and has a slow current. The )>ottom is soft nmd and sand. 

/i!o AFifiMfo. — This is of somewhat larger size, with its headwaters on the divide 
west of Adjuntas, and enters the sea north of Mayaguez. One of its tributaries, the 
Rio Yahueca, was examined ))y Mr. Wilson at an eh vation of 1,440 feet, 5 miles west 
of Adjuntas, where the minimum discharge was 20 second-feet. The Rio Blanco, into 
which the Yahueca flows, at an elevation of 1,850 feet, alx)ut 8 miles w(»st from 
Adjuntas, has a minimum flow of about 50 second-feet. The Ai1as<*o River, at a 
|K)int alK)ut S miles above the town of Aflasco, at an elevation of SO feet, has a l)ed- 
width of 15i) feet, a surf ac*e- width of 75 feet, a depth of 1.5 feet, and a volume of 
al)out 000 second-feet. Below Anasco this river flows through a level playa and has 
an easy meandering course, its grade Iwing low and the current slow. Its surface- 
width here is alnnit 200 feet, the depth 4 to 8 feet, and the flow about 1,000 second-feet. 

Hfo VaftcfK — This small stream rises among the hills north of Yauco and enters 
the sea near (hiayanilla. It was seen near Yauco, where it is only a few yards wide 
and has a small volume. It is used to some extent for irrigation pur|K>ses. 

Bw Portmjut^M, — This stream at Ponce has a bed-width of 175 feet and a dis- 
charge of 60 second-feet. Its total available discharge is much greater, !)ut the 
major part of it is diverted a few miles above the city for irrigation purposes and 
for the water-supply of Ponce. 

The Rio Java(jH4iH^ which is crossed by the military road at Juana Diaz at an 
elevation of 160 feet, has a width of 180 feet, a minimum surface-width of 50 feet, 
and a discharge of 50 second-feet. The discharge would be greater, but a portion is 
used for irrigation purposes al)ove the military road. 

Rto Ih'Hcalahruilo, — This is a small stream crossing the military road Iwtween 
Juana Diaz and Coamo, where it has an elevation of 260 feet, a comparatively dry 
!x*d 120 feet wide, a 2- foot current, and a discharge of 40 second-feet. 

Ri4t Onttno, — This Hver has its sources in the Sierra de Cayey and the Cor- 
dillera Central south of Ailionito and Barranquitas, and flowing southward, enters 
the sea east of Ponce. At Coamo the bed of the stream is 360 feet above sea level, 
and has a bed-width of 100 feet, though its surface-width is somewhat less. Its 
average depth was a})Out 4 inches and the flow about 100 second-feet. 

Ri(t (ruamanl, — A small stream rising in the Sierra de Cayey north of Guayama 
and flowing southward by that town into the sea just east of Jobos Harbor. It is 
crossed by the military road just west of Guayama, where it is a small creek, a few 
feet wide and a few inches deep. 

Rio Xiiguaho, — This small river rises on the south slof)es of El Yunque and has 
its mouth near Hucares. Below Naguabo it is sluggish, with nmd bottom. 

Rio Fnjardo, — The Fajardo River rises in the Sierra Luquillo and flows north- 
east into the sea at Playa de Fajardo. Just south of Fajardo, where it was examined, 
it flows through a low, level plain, with cane fields on either side. The bed is several 
yards wide and made up of coarse gravel or larger rocks. Just above the ford the 
bed was considerably wider than the water surface. The current was about 5 feet 
|x»r second, and the average depth 2 feet. The water was clear and apparently pure. 
At its mouth it is deeper and much wider and rather muddy. Its banks are low and 
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largely of mud, in places overgrown with grass. It is navigable for rowl^oats for a 
mile or more above its mouth. 

Rio Lvquilfo, — This stream has its sources on the slopes of KI Yunque Mountain 
and flows northward, entering the sea near the village of Luquillo. Diiferent 
branches of this river were examined at various places on and about El Yunque, 
where they are all swift, turbulent mounUiin streams, full of falls, cascades, rapids, 
and small but relatively deep pools. The }>ed is usually of rock and is well covered 
with bowlders of various sizes. The water was always clear and pure and the maxi- 
mum temperature February 19 was 69^. There was but little aquatic vegetation 
visible, but small crustaceans {Atya scahra and Xiphm^arlH elongatn) were quite 
common. These streams are doubtless not materially different from other mountain 
streams of this island, particularly those having their sources in dense shade, such 
as prevails upon the slopes of El Yunque. Although the amount of water is not 
great, and there are no long, quiet readies, there is ordinarily a continuous stream of 
sufficient volume to permit fishes to pjuss easily throughout the entire length, barring 
the impassable falls. The deep p(K)ls are often of good size. The relativ^ely low tem- 
perature and the character of the water, together with the presence of crustaceans, 
which would afford a food supply to a limited number of iish, render it probable that 
the small-mouthed black bass might b(» introduc(»d into these streams with a fair pros- 
pect of becoming established. Indeed, a maxinumi ti»mi>erature of 01^^ would not be 
unfavora))le to the rainbow trout, which wc» hav(» seen in southern California in small 
streams very similar to those examined on El Yunque, and whose summer temperature 
is probably no lower. The experiment of planting tht» rain])ow trout in some of these 
Porto Riciin streams and the small-mouthed black bass in others is well worth trying. 

LugixmH of Port4) Rico. — There are no real lakes on this island, but near the shore 
are several lagoons. These are usually narrow and relatively long, separated from 
the sea by a low, narrow strip of sand and surrounded by a dense fringe of man- 
grove bushes, which makes it difficult to reach them. Some of them have permanent 
connection with the sea. while others are connected only during times of heavy rain. 
The water in most of them is strongly brackish or salt, while in a few it is relatively 
fresh. The tishes frequenting these lagoons are chiefly mullets and snooks ('"liza" 
and *'robalo''). The principal lagoons are Tortuguero and Cana Tiburones near 
Barceloneta, and Guanica and Flamencos ne^ir Guanica. 

LOCAL INVESTIGATIONS. 

When the Flak Ifairh was assigned to the Porto Kican investigations, it was 
understood that she would have to return to the United States early in the spring to 
engage in shad-hatching operations on the North ('arolina coast. In order, therefore, 
to luromplish as much as possible, it was arranged to carry on synchronously four 
lines of work whenever ix)ssibl(\ 

1. A party usually consisting of Professor Evermann and Mr. Wilson, assisted 
by four to six men of the ship's crew, with the steam launch, a flatboat, seines, and 
other apparatus, would do collecting along the shore, j>articularly in those places 
where seining could be done. 

2. Another party under Mr. Mai*sh (sometimes jissisted by Mr. Wilson) and 
four to six sailors using the oil launch would do collecting on the reefs, paying jmr- 
ticular attention to the invertebrates. 
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3. Mr. Wilcox devoted his time to the statistical inquiry-, Wsiting the customs 

officials, the dealers, and the fishermen. The records in the custom-houses were 
critically examined as to the extent and character of the trade in fishery products 
with other countries; the dealers were interviewed, the fishermen were visited, and 
the methods of the fisheries investigated. 

4. Whenever the weather permitted, the FM Hawk was engaged in using the 
beam trawl or dredge, and in making soundings. This work was under the imme- 
diate direction of Dr. Moore, assisted by Dr. J. D. Milligan, tlie ship's pharmacist. 

By adhering as strictly as possible to this general plan a greater amount of work 
was accomplished than would otherwise have been possible. It frequently happened 
that one or more of these lines of w^ork was interruptexi from one cause or another; 
and the dredging operations especially, on account of unfavorable weather, the 
breaking of apparatus, and other causes, were not altogether satisfactory. 

The Fi^K Hawk reached San Juan Harbor on the morning of January 2, and 
preparations were at once Ix^gun for field work. During the afternoon of the 2d 
and the morning of the next day observations were made along the shore of the 
harlK)r and on the seaside of the little island upon which San Juan is built, and 
in the afternoon of the 3d the first collecting was done. With the cutter, Me&srs. 
Evermann, Moore, Marsh, and Wilson went to the head of the harbor, then up 
Martin Pena Inlet some 4 miles to !)eyond the railroad bridge and the military road. 
This inlet is from 80 to 150 feet wide, 2 to 10 feet deep, and extends through low-tide 
flats covered with a dense growth of low mangrove bushes. The water was more or 
less stained with vegetable juices and the lx)ttom was usually of black mud or mixed 
nnid and broken shells. The only fishes seen were a few young mullets. Beginning 
a few rods alx)ve the moiith of the inlet and continuing well toward the railroad 
bridge we found the mangrove stems thickly covered with the shells of the small 
native oyster (a fonn of (htrea rlrghica). The majority of these shells were alive, 
though many, ]>articularly those highest on the stems, were dead. On these steins 
we also found many small barnacles, an occasional Mytthi^ {XHatm^ and groups of 
bryozoaiis, and among the stems were a good many small cmbs and an occasional 
individual of a larger s{>iMnes with red back and white claws {Gtmioj)t<iA nmentat^). 

At one place on this inlet the low ground or mangrove swamp is quite narrow 
on the south side and a considerable hill of cherty limestone rises from near the 
wat<»r's edg(^ In this hill are three or four small caves in which a few bats were 
found, apparently all of one species, probably Artihem 2>(-rspicilJatm, 

During the subsecjuent days spent at San Juan other trips were made up this 
inlet and the ])oat dn^dge was used at several places. The bottom, however, proved 
quitt* barren, and very little life of any kind was found. Fishes were extremely rare 
and mollusks and crustac(»ans were scarcely less so. Among the mangroves several 
sjMH'imens of water birds were seen, the kingfisher {Ct^njle alcyon)^ brown pelican 
{IMraiinisficiCHx)^ great blue heron {Ard<:a herodiaJi)^ little l)lue heron {Ard<^a cwndea) ^ 
little green heron {Anha vire^cens)^ a species of rail and a sandpiper. On the shore a 
numl)er of land ))irds were seen, among them the American redstart {Setophxiga ruti- 
c'tlhi)^ a fly-catclK»r called intirrc by the natives {Tyrannm dvntinleefwi4<)^ summer 
yellow-bird {Dt-ndroli^a ptdvA^hia ruficajnlUi)^ a vireo (Vino calidn\)^ and several 
others which we did not know and of which no specimens were obtained. 
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San Antimlo Iirld<je, — At its east t»nd the little island upon which San Juan is 
built is connei'ted with the mainland by the bridge of San Antonio, which crosses 
the San Antonio Channel. Several trips were made to the vicinity of this bridge 
and the shores of the channel just east of it proved to ))e excellent collecting-ground. 
At the north end the bottom is of clean, compact sand, with patches of algae, and the 
depth soon incrc^ases to a fathom or more, while the south shore has a bottom of 
sand and mud and the depth increases less mpidly. The seine could be operated 
very well except on the south side, where it would occasionally fill up with mud. 

PoLfj ASe/v>. -Across the bay from San Juan, at the mouth of the Bayamon River, 
IS the little fishing village of Palo Seco. The fishing-grounds are in the river near 
its mouth, where thc^ water is almost fresh, though dirty from the muddy bottom 
and debris. The commercial fishing here is principally with gill nets set across the 
mouth of the river. These are used chiefly for 'Miza" (mullet). Seines and cast 
nets are also used to some extent, the principal species taken in the former being 
**sai"dina" {OpiMhfnuiiui of/llnum), Qtranx hippox^ Hypiyrhamphiix nnifasdatuH^ 
OlUjoplheH saurus^ P(*/y(jH<.'ttjhm vlr(ji)urnj<^ SeJ^me romer^ Trfwhiv/fhts^ SpheroideSs 
(riibteHow^ and LtibotnH siirhuuiunisU. The species taken in cast nets were "mojarra" 
{Gerren luie(itm<) and nuillet. 

Catano. — Across the bay, southwest from San Juan, is Catailo, a small village, 
the shore terminus of i\\i\ milroad leading to Hayamon, where some fishing is carried 
on. The shore between this place and Palo Seco is sandy and the depth of water 
in<*reases modenitely. This shore was not particularly good as a collecting-ground, 
though sonu^ spei'ies wcie secured which had not l)een taken Iw^fore. 

Se<iHh/re ludr Sun -A/////. -The seashore or wall of th(» little island upon which 
San Juan is built was examined throughout its entire length, from Morro Castle to 
Escambron Point and on around to Fort San Geronimo. This coast is chiefly a high, 
rocky wall, upon whi<*h the waves and breakers are constiintly thundering. In a few 
places, chiefly toward the east (»nd, are tide-pools in which, at the proper stage, some 
small fishes can be found— principally mariposas {KnponiacentrHH and Abicdefduf) 
and gobies. In th(» little cove ])etween Hscambron Point and Fort San Geronimo is 
a short stretch of sandy beach, the depth increasing moderately and the bottom with 
a liberal supply of alga?, where fair collecting can be had. 

San (reronim/j, — The shore between Fort San Geronimo and San Antonio Bridge 
is also good collecting-ground. This locality was visited frequently by Mr. George 
M. Gray, of Woods Hole, Mass., during the winter of 1809-1900, and a collection of 
about 37 species of fishes obtained. Mr. Gray has kindly permitted us to examine 
his collection and to include the species in the present report. All specimens credited 
in this paper to San Geronimo belong in the collection made by Mr. Gray. 

San Juan market. — During our stay at San tJuan (January 2 to 17) it was our 
custom to visit the San Juan market every moraing to learn what species of fishes 
were handled there, the relative abundance of each, the methods of handling the fish, 
and the price at whi(*h each was sold. Market here, as well as elsewhere in Porto Rico, 
begins very early in the morning and is pnujtically over by 7 or S o'clock. It was 
therefore necessary to reach the market jts (*arly as possible*, to see the fish stalls at 
their best. A large number of food-iishes were seen and many valuable specimens 
were obtained. During the winter of 1899-1900 Mr. Osi'ar Riddle, in charge of the 
l>iological work in the Model and Training School at San Juan, made frequent visits 

F. C. B. 1900—2 
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to this market. His cxcollent training as a naturalist and knowletlgc of ichthyology 
enabled him to study eritieally the fishes found and to gather a large amount of 
interesting and imjwrtant information concerning them. He has very kindly furnished 
us a rejxirt embracing the results of his observations and inquiries, and we desire in 
this place to express to him our deep appreciation of his intelligent interest in this 
matter and our thanks for the valuable information we have thus obtained. This 
information will })C foimd in the chapter dealing with the commercial fishes. 

Cagiiui*, — While at San Juan a trip was made toCaguas, on the military road, 25 
miles (86 kilometers) south from San Juan and near the center of the island from 
north to south. This place has an elevation of 240 feet above sea-level, and lies in a 
beautiful valley surrounded by hills of moderates height. The Rio C'aguitas flows 
northward just west of the town, then turns eastward and, after a tortuous course of 
about 2 miles, flows into the Rio I^iza, near the hacienda of S<»nor Nicolas Quinones. 
The seining of this stream was (juite satisfactory. Though fishes of considemlJe 
size were* mre, young fishes were fairly abundant, the following six^cies ])eing repre- 
sented: Afraoff^ talaMiciU Agotimto/nu^ imnitlcola^ and SlnjiHum cagnltiP, A small 
shrimp {liltltyniM olfrrHii) was ver}' abundant, espt»cially among weeds growing in 
the water's edge, where the bottom was somewhat muddy. A nuich larger shrimp, 
possibly the same species, and a sword shrimp were found in some numlM»rs. Only a 
single species of water plant, pro])abIy MyrlophyUutu^ was fcmnd in a few places. 

The Rio Loiza was examined just a))ove the mouth of the Rio Caguitas, 2 miles 
northeast of Caguas, where it is 75 to 100 feet wide and 1 to 7 feet de(»p. t)ne shore 
is usually low, while the other may l)e high, rising abruptly into wooded hills. At 
the hacienda is a ford, and both shores are low. Seining was not very satisfactory. 
A great many young of the '^dajao'" {Af/ofioMffWHt^ monticfila) were caught, and a 
few small gobies were sei^n. We \Vere told that good-sized examples of ''dajao'' and 
*'guavina'' occur here, and eels are caught in the ''naMa,"'as exi)lained elsewhere. 
The same crustaceans and mollusks were found here as in the Rio C'aguitiu**. 

liaijamon Rlnr, — One visit was made to the town of Bavamon, a]>out iS miles south 
of San tJuan, and the Bayamon River examined near the town, where it is a stream of 
some size, flowing through a level plain and with red clay Iwmks 2 to 10 feet high. 
The water was roily from I'ecent rains and somewhat al)ove low-water stage. The 
river contained considerable a(|uatic vegetation. At fii-st the seine was hauled down- 
stream in the usual way over the riffles, through the deep holes and through various 
inviting plai*es, Imt scarcely anything was caught. Then it occurred to us to sc»e if 
the fish might not be hiding in the holes under the ])anks. The seine was streti'hed 
lengthwise of the stream parallel with the Imnk and a few feet from it, and then 
pulled through the water and up against the Imnk. Then with sticks we prodded in 
the holes under the bank to scare out any fishes that might be hiding there, and on 
lifting the s(Mne we found it usually- well filled with moron, guavina, ciagji, dajao, 
anguilla, cnimaron, etc. Similar experience was had at Caguas in the Rio Caguitas 
and the Rio I^)iza. Evidently the fresh-water fishes and crustaceans of these rivei-s 
have ))een able to protect themselves from Ijeing carried out to sea during high water 
by occupying protected places in the )>anks, and this has now luHome a habit with 
them. This habit is discussed at length in another iK)rtion of this rei)ort. 

Ar*'ctho, — TheT'/V/ IlinrJc A\A not make any stop at Areciln), but Professor Kver- 
mann and Mr. Wilcox visited it ]>v rail from San Juan. Considenible coimuercial 
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fishing seems to bo carried on here, chiefly in the mouth of the Rio Grande de ArecilK) 
and along the beach in front of the city. No collecting was done here by us, but a 
few species were obtained from the local fishermen, among them Flops smirvs^ Auxis 
thazard^ Vomer gahmiensis^ C<modon nohUls, and Micropogon fumier!, 

Ag^uidiU^i, — The Flnh Hawk spent but one day (January 18) at this place, dredg- 
ing in the harbor (stations 6055 and 6056), while two shore parties did seining and other 
collecting at various places near the town, between Punta Borinquen and the mouth 
of Rio Culebrinas. rFust above the tow^n the shore is very rocky and abrupt. There 
is no beach, and it is possible to got along only by crawling among or over the large 
and wave-worn roc*k masses rising a])ruptly from water several feet deep and upon 
which the waves are constantly dashing. Those rocks were thickly covered with 
several species of small gasteropods (chiefly Nerita j>eleront<v and related species) and 
a large species of Chiton. 

In the bay in front of the town the water increases in depth quite rapidly, so that 
the use of small collecting seines (50 to 150 foot long) was not very satisfactory. The 
bciu'h, however, is sandy, and the seines were hauled with fair success. Farther down 
the beach the depth increa^sod more gradually and the seine* collecting was somewhat 
more satisfactory. Opposite the Columbus monument (marking the spot where 
Columbus is supposed to have landed Novom)>or 17, 14J*8) the surf was too strong 
and successful collecting could not })c done; but nearer the town were found some 
shoals covered with algte and other vegetation, where fishes and crusta<*eans were 
fairly aluindant and good collecting was had, though considerable annoyance was 
caused by the seine persistently cat<'hing on the rocks. A numlier of food-fishes were 
obtained from the native fishermen, and on a visit which Mr. Marsh made to Aguadilla 
})V rail from Mayaguez, on Jaimarv i^2, several additional species w^ere obtained. 

J/r/yf/f/?/^'^.— Mayaguez HarlK)r proved to be an excellent collecting-ground, and 
all four lines of investigation were carried on .successfully each day during the stay 
at this place (Januar}' 19 to 28). The vessel made dredging stations 6057 to 6071, 
and two shore parties were usually at work. Various good collecting-grounds were 
found. Perhaps the best Avas about the mouth of a little creek just above the playa 
and on and about the coral reefs in the same neighlK>rhood. Here the bottom was of 
sand, well covered with alga? in many places, and the depth increased only moderately. 
Some of the most interesting fishes were seined here, among them i)eing species of 
Antenna rluH^ Eupoinacentrm^ (-hcetodim^ etc. 

The coral reefs here^ proved exceedingly interesting. They were made up 
chiefly of fan coral {fmpora muricata palmata) and the stag-horn coral {Isopora innri- 
cata)^ with which were mixed a good many heads of one of the brain corals {Platygyra 
riridw) and patches of PteiXHjtmjla arerosn and Rlupldogorgiafahellum^ whose long, 
brightly colored branches, swaying ])ack and forth b}^ the waves, presented a very 
l)eautiful scene. In a few places small masses of coral were exposed as the waves 
receded at low tide, and upon these the brown pelicans would rest; but usually the 
broad sheets of the fan coral spread out from a few inches to 4 or 5 feet beneath 
the surface of the water and were never exposed. These sheets were often very 
broad and very ])e4iutiful when observed through 1 to 3 feet of clear, quiet water. 
Walking about over these reefs was a somewhat hazardous undertaking; the edges 
of the thin sheets would always l)reak when stepped upon and not infrequently the 
entire blade would ])reak away, j)recipitating the investigator among a mass of coral 
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blades with shaip or jagged edges, which would cut or lacerate one's legs and hands 
in the most painful manner. Then most of these species, at least MUlepora aid- 
eumiH, IHiirogorgia acerosa and RhipicUHfurgm jlahellurn^ have the sting colls well 
developed and render one's condition still more uncomfortable. Swimming a]x>ut 
in the open places among the comls, hiding under the spreading blades, and resting 
quietly in the nooks and corners everywhei*o, gaily colored tishes could be seen. The 
most abundant was perhaps Abudefduf HiuutUU^ called "mariposa" by the natives; 
tangs, cockeye pilots, blennies, the young of several snappers (NefunmiuH .syiuujrU^ N. 
anaiiH) yellow-tails, parrot- fishes, and scorpsenas were also noticed. 

Among those coral masses, covered more or less with algae, were found a good 
many crustaceans, and down in the interstices were star-fishes and sea-urchins. The 
most abundant urchin was an exceedingly long-spined species {Diad^sma)^ the wound 
from whose spines is very painful. Very few mollusks were found among these 
corals, but in the shallow water nearer the shore, in the sand, or among the masses 
of Porites, shells were fairly abundant, though the species represented were few. 
Decidedly the most abundant was a little Donax^ which was common just at the 
water's edge, and, as the waves receded, num]>ers could be seen hurriedly burrowing 
themselves in the sand. So quickly would they disappear that it would require 
prompt action to dig them out before the coming of another wave. 

Another good seining-ground was on the sandy beai*h up the coast for a mile or 
more above the reef and toward Punta del Algarrobo, in front of a large cocoanut 
grove which extends along near the shore for considenible distance. The water 
increased in depth inodemtely, the bottom was of sand covered with a liberal growth 
of alga?, and tishes, crustaceans, mollusks, sea-urchins, sea-cucumbers, etc., were 
reasonably abundant. The most common fishes were the smaller scaroids, such as 
Spar!i«nrui xyHtrodon,, S, nlplKthles^ S, hoplomyHtax^ S. JlaiJescens^ and Scarf fx crolceiittix. 
The short-spined white sea-urchin {ToxopneiiHtes variegatiui) was aliundant, as was also 
the large sea-cucumber {Holothnria surinamerms). 

Considerable work was done with the boat dredge in Mayaguez Bay. The larger 
part of the bay was covered, but the only dredging-grounds of value were between 
the coral reefs already descril)ed and Punta del Algarrobo. The southern part of 
the harbor was dead bottom and almost completely barren. The principal objects 
obtained with tlje boat dredge were many small crustaceans, including several species 
of crabs not obtained before, five or six species of sea-urchins, and a few mollusks. 

The dredging in this vicinity was somewhat more satisfactory, and some of the 
stations were particularly rich, especially in bivalves. One station which proved 
exceedingly rich is No. 6062. The dredge was hauled here in 25 to 30 fathoms over 
bottom composed of mud, sand, and shells and in about 3 pints of material saved 
more than 100 species of mollusks were represented. 

Puerto Real de Caho Rcjo. — This small bay and vicinity proved very good 
collecting-ground. The best, perhaps, was along the south side of the small bay, near 
the co<*oanut grove of Sefior Don Ignacio G. Vidal. The bay here was well supplied 
with alga% the lK>ttom was usually suitable, and tishes were abundant. Much of the 
shore in this vicinity is covered with mangrove bushes, and it is here that the largest 
and best oysters are obtained. It was learned that some oysters are occasionally 
lathered here for the market at Mayaguez and perhaps other towns of the island. 
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tishoriiieii .several valuable speeiniens were obtained, amon^ them ])einfj some spiH'ies 
of tishes new to the <*olleetion. The ship did not do any dredj^ing about Arrovo. 

V!r/ju4M IhIu/uL — The entin* north eoast of this island is without ])a3's or harlxirs, 
and is so exj)osed that a heavy surf is constantly Iwating from one end of the island to 
the other, rendering colleeting pnietically impossible. The scmth side has four or five 
well-protected Imys and would dou]>tless prove a rich and interesting collecting-ground. 
Along the north shore, near Isaliel Segimda, the principal town on the island, a few 
hauls with tlu* seine secured sevenil species of fishes; and in a little creek west of the 
town some bra(»kish-water sptvies were taken, including young imillet {Mugll ciirc- 
///</), OwfrfNfi (jfonu'fHfj vo\y\\o {Cent rojHf HI UH uud-fchiiaHH)^ and hog-choker (^lc*A//*///< 
lljieatm). Specimens of several food-fishes were obtained from the tishcnuen, and 
a few other species were collected on the reef near the town. 

Dr. Moore visited Kl Calmllo Blan<*o, a small shoal about 1.5 miles northwest 
from the town, where he made valuable collections of invertebrates. 

Cuhhnt hltuuL — The shore collecting alK)ut this little island was chiefly inside 
Ensenada Honda and along the neighboring shores outside. This harbor is one of 
the best as well as one of the prettiest found in Porto Rico, or any of the outlying 
islands. It is commodioiLs, the depth is sufficient for large vessels, the entrance is 
very narrow, and it is surrounded by high, picturesque hills. The shores of this 
bay arc usually high and there is little or no mangrove. In most places the depth 
increases slowly, the lK)ttom is usually well covered with alga% and there are no 
rocks which intt»rfere with seining. The place is therefore quit^j suitable for this 
kind of collecting, and a good numljer of desirable sptH'imens was obtained. 

Just across the neck of land forming the southwest side of the harbor is an 
indentation in the coast called '"Seine Bay'" by the Tortola fishermen. Here the 
eoast sweeps around in a broad, gentle curve with a long }>each of clean, compact 
white sand, which was found to be an excellent seining-ground. In one part of the 
bay the water is (piite shallow, and a considemble area is cov^ered with small masses 
of dead coml, under and about which many small Init interesting fishes were found. 
By first surrounding one of these masses with a light seine and then lifting the coral 
mass out of the way, the fishes, cnibs, etc., hiding under it could usually be captured. 
Seining was also successful in seveml naked open areas or deeper iX)ols, free from 
vegetation, and Avith clean, whit4% sand Ijottom, in which various species of fishes 
were seen. The most conspicuous fishes in the pools and alK)ut the coml masses 
were cockeye pilots {EujHnnaeoitrm and Ahudi^fduf)^ young snappers, and young 
mojarras, while under the roi*ks various sj>ecies of ])lennies would be found, ("eitain 
species of starfishes and sea-urchins were also common. 

Brown pelicans were (piite abundant here, as also on the reefs at Mayaguez and 
Guanica, feeding uiK>n "sjirdinas'" and such other tishe.s as they could catch. 

At the lower or southeast end of this cove a high, rocky point comes down to the 
water. The shore is very rocky and a rich, live reef comes close in. Attempts 
were made to collect on this reef, ])ut the surf was too high and little could 1^ done. 

The region off this side of Culebni Island is one of the principal fishing-grounds 
visited by the fishermen from Tortola, St. Thomas, and Santa Cruz. These fishermen 
make the bulk of their catch in the pots or basket tmps. These are usually Imited 
with white chunks of cactus pulp, which probably serve simply as a decoy, and set in 
5 to 8 fathoms of water. Each pot has usually three buoys, fastened to it by long, 
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plaited bark or wooden ropes. The principal fishes seen in these pots at the time of 
our visit (February 7 to 12) were tangs, hog-fish, black grouper, and white grunt. 

On the neck of land separating this cove from the harbor is a small lagoon of 
nearly fresh water, entirely surrounded by such a dense border of mangroves that it 
was impossible to do any seining in it. Such an examination as could be made did 
not show that the lagoon contained any fish. About it were seen a few coots, ducks, 
fishhawks, and kingfi.shers, as well as various species of land birds. 

The reef on each side of the entran<»e to the harbor was found to be the richest 
in species of any we visited. Not only were mollusks, crustaceans, annelids, and many 
other groups well represented, but many species of fishes were found, including 
seveml undescrilx^d fonns. That portion of the reef east of the entrance was par- 
ticularly interesting, and the corals there were unusually fine. Our best specimens 
of the stag-horn coral were obtained at this place. 

Dredging stations 6079 to 6095 were made between the islands of Vieques and 
Cule}>ra, and eastward toward St. Thomas, in depths varying from 6 to 25 fathoms. 
The bottom at all these stations was of coral rock or coral and sand, and was exc^eed- 
ingly destructive to dredging apparatus. The attempts to use the dredge or the beam 
trawl were very discouraging. The net was sure to catch upon or under, ragged, 
projecting rock, and the whole thing would be carried away or the bottom torn out of 
the net. The most satisfactory^ work done here was with the tangle, which, though 
most exasperating to work with, nevertheless always brought up a considerable amount 
of valuable material, most of which could be saved by exerc^ising unlimited care and 
patience. Many of our most interesting species of mollusks, crustaceans, and fishes 
were obtained at these stations, and this region, in spite of the very rough character 
of the bottom, was our most satisfactory dredging ground. 

Ilumrea, — Some time (Fe})ruary 13 to 16) was devoted to investigations in the 
vicinity of Hucares. This small place is the port of Naguabo, and is only a few miles 
up the coa.st from Playa de Humacao. This coast is afforded some slight protection 
by Punta Lima and Cayo Santiago, but very little collecting could be done along the 
shore near Ilucares, and still less at the playa, on account of the roughness of the 
surf. On the lee side of Cayo Santiago fairly good ground was found; but by far the 
richest collecting in this region was in the little cove just above Point Linia. The surf 
here was comparatively smooth, the bottom w^as freefroni rocks, and fishes and other 
animals were fairly abundant, both as to individuals and species. A small brackish 
pool on the shore at this place afforded some additional species, the most interesting 
of which was the tarpon, of which a number of young individuals were obtained. 
Three dredging stations (Nos. 6097 to 6099) were made off Hucares, which yielded a 
good deal of valuable material. 

Fifjardo. — The last work done by this expedition was off Fajardo, February 16 
and 17. This coast is apparently but poorly protected against the northeast trade 
winds, and during our stay a heavy surf was constantly rolling, precluding the possi- 
bility of drawing a seine. It was even diflicult to make landings with rowboats. 

A short distance off the playa are two little islands, Cayo Obispo and Cayo 
Sanqudo, about which was excellent collecting-ground. On the lee side many parrot- 
fishes, chsetodonte, and cockeye pilots or mariposas, and one fine specimen of the inter- 
esting pipe-fish, Cm^ythrmchthyH cayf/rxun^ were obtained. The water here is shallow 
for a considerable distance from shore, and the bottom is usually smooth and well 
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covered with alga'. On the windward side is a very interesting reef, made up chiefly 
of nias.ses of dead coral on the shore side; these masses were always well covered on 
the outside with small crustaceans and univalve moUusks, and by ]>reaking the masses 
and pulling them apart, which could usually l)e done quite easily with the hands, 
many other species were found hidden or lurking in the interstices or in ]>urrows of 
their own making. Several species of fishes were thus obtained, including some that 
an* new. 

This part of the Porto Rican coast was particularly rich in mollusks, a numl)er 
of species being obtained here that were not seen elsewhere. One interesting bivalve, 
OythiiTva (Hone,, seems to ]k» not uncommon here, though it is said not to (K'cur at any 
other place about Porto Rico. 

CHARACTERISTICS OF THE AQUATIC FAUNA OF PORTO RICO. 

Certain interesting peculiarities of the aquatic fauna of Porto Rico are directly 
traceable to the physical characti»ristics of the shores and environing watere. The 
shallow, submerged bank from which the island rises l>orders it very narrowly, and all 
sides soon drop off into gre^t depths. The 100-fathoni line is close to the shore, par- 
ticularly on the north and south sides. On the north a depth of 3,000 fathoms is 
soon found, and a little farther out is the '^ Brownson Deep," with its great depth of 
4,661 fathoms. On the Caribbean side also the platform is narrow, a depth of 2,500 
fathoms being soon reached. On the east and west ends the platform is continuous in 
each direction and the depths are frequently le^s, though by no means inconsiderable, 
as 700 fathoms hits In^en found at the east and 660 fathoms in Mona Passage. Not only 
is the border of shallow water about the island very narrow but there are scarcely 
any banks or shoals. Probably the only ones are in Mona Passage and these are of 
uncertain depth and location. With the exception of San Juan, Guanica, and Jo])os 
harbors on Porto Rico, and Ensenada Honda on Culebra Island, the entin^ coast is 
exposed, not only to frequent storms but to the strength of the trade winds, and for 
a' part at least of every year, or even of every day, there is a heavy surf which beats 
against the rocky shores or swashes back and forth incessantly on the sandy beaches, 
holding detached objects, rocks, sticks, or animals at its mercy. 

That this rigorous environment has produced certain modifications of form and 
habit which enable the animals to resist or circumvent the force of the sea is perfectly 
evident from an examination of the species of any group. The crustaceans, perhaps, 
have been most interestingly modified, the adaptation taking the direction of an 
unusual development of hooks and spines upon the legs which enable them to hold on 
to corals, alga?, or other objects; and the fauna on the exposed coa.st is remarkable for 
the great number of species possessing such characters and the almost entire absence of 
sptH'ies not so modified. Some species also simulate bits of alga, or acrtually have algae 
growing on their backs, so that when clinging to a mass of coral they are practically 
indistinguishable. Often have we examined small masses of dead coral and, deciding 
that it contained nothing, would be on the point of throwing it away, when a small 
portion of the mitss would begin to move and we would discover it to Im? a small 
algae-crovered crustacean. Other species of crustaceans maintain themselves by living 
in tlie interstices among the rocks or coi*al, or Imrrowing into them. 

Th«» most chai*acteristic feature of the molluscous fauna was the great preponder- 
ance of tho«*e sj)ecies which, such as gasterojxxls, can cling to rocks, or which either 
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burrow into rocks or live among their interstices. Bivalve shells are rare, excepting 
those which either live in or burrow into the coral rocks or sand. The species of 
Donax, so common at Mayaguez, is an excellent illustration of this, and Cytherea 
dione^ found only at Fajardo, is another. Starfishes and sea-urchins, except those 
species which live in or under rocks or among the branching corals, are very rare, and 
such other animals as lie exposed upon the bottom, or which have no special means 
of maintaining themselves, were poorly represented or entirely absent. The fac*ies of 
the fish-fauna has been determined in the same way. Brackish-water, free-swimming, 
shallow-water, and surface-swimming fishes are notably absent, while there are many 
blennies and gobies living in, under, or among the rocks and in the reefs; gobies, 
chsetodonts, and the like, in the tide-pools or in holes in the rocks along the shore, 
and scaroids and blennies among the algse. Among free-swimming fishes as a rule 
only those species are well represented which live at sufficient depths to prevent their 
being seriously disturbed by the constant swashing along the shore. In short, all the 
shore species, not only of fishes but of all other groups, are those which have been 
able to maintain themselves either by holding to something, by burrowing or crawling 
into the rocks, by living in protected nooks and corners along the shore, b}' living in 
patches of algse, by burrowing in the sand, or by darting into protected places when 
the surf becomes too strong. 

The peculiar physical conditions described above also account for the scarcity of 
marine mammals and reptiles, and for the apparent absence of commercial sponges 
about the island. The only marine mammal known from Porto Rico is the manatee 
(probably Trlcheeku^ latirostris)^ and it is of very rare occurrence, owing no doubt, 
to the absence of broad sluggish rivers in which it finds its favorite environment. 
Turtles are also uncommon. The species represented are said to be the hawksbill 
{Eretmochelys imbn<^ata) and green turtle ( Chelonia mydas)^ which are rare, except 
at the east end. The scarcity of turtles is doubtless due to the absence of large areas 
of shallow water with sandy bottom. So far as known, there is no species of alligator, 
crocodile, or seal about this island. 

What has been said of the marine fauna of Porto Rico applies equally well to the 
inhabitants of the streams of the islands. In the rivers are found more than a dozen 
species of fishes, most of which are strictly fresh -water species or fishes which run well 
up fresh-water streams, and with these occur several species of shrimps and prawns. 
All the rivers of Porto Rico, as already stated, are swift, tur})ulent streams at all times, 
and during heavy rains they become veritable torrents, carrying everything caught in 
the current far out to sea. Fresh-water inhabitants of these streams, in order to 
escape l)eing swept into an adverse environment in the sea, have acquired the habit of 
burrowing or going into holes in the banks where they are comparatively safe, even 
during the greatest of floods. During the evolution of this habit the individuals 
which tended to seek the holes in the banks most promptly, and to remain in them 
most persistently, would stand the })est chance of surviving, and the result in time has 
been species that habitually stay in the protected shelters or which do not wander far 
away. 
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lAti of tlredging ttfdiotu of the V. S, Fish (hmmisnion steamer Fish Hawk abend the island of Porto Rim. 



8UUon 
No. 



Pate. 



Locrality and exact podtlon.a 



Depth. 



, 1K99. 

6060 i Jan. 13 

6051 ' Jan. 13 

6062 I Jan. 13 

6053 ' Jan. 16 

6054 Jan. 16 
6065 i Jan. IM 

6056 Jan. 18 

6057 Jan. 19 

6058 : Jan. 19 

6059 i Jan 19 
60GO Jan. 19 

6061 I Jan. 20 

bU62 j Jan. 20 

6063 Jan. 20 



6064 
0065 
6066 
6067 

6068 
6069 
6070 
6071 

6072 

6073 

6074 
6076 
6076 

6077 

6078 

6079 
6080 
6081 



Off entran<>o to San Juan Harbor, Old FortS. 4 W. U 

milefl. 
Off entrance to San Juan Harbor, Old FortSW.i W. 

U miles. 
Off entrance to San Juan Harbor, Old Fort 8W. | W. 

b\ milefl. 
San Juan Harbor, NW. angle of Morro Castle \ mile.. 
San Juan Harbor, NW. angle of Morro Castle | mile.. 
Off Agtiadllla, Point de Borinquen light-houtue N£. by 

N. I N. 31 miles. 
Off Aguadilla, Point de Borinquen light-houne NE. i 

E. 3} miles. 

Mayaguez Harbor, custom-house E. i N. | mile 

Mayaguez Harbor, custom-house E. by S. U miles , 

Mayagues Harbor, custom-house E. by S. 2 miles 

Mayagues Harbor, custom-house E. by 8. \ 8. 2\ miles. . . 
Mayaguez Harbor, black buoy entrance harbor N. by W. 

k W. k mile. 
Mayaguez Harbor, red buoy entrance harbor NE. { E. 

4 mile, 
Mayaguez Harbor, Punta del Algarrobo E. 2| miles 



Jan. 20 
Jan. 20 
Jan. 20 
Jan. 20 

I 
Jan. 21 I 
Jan. 21 
Jan. 21 I 
Jan. 24 ' 

Jan. 26 

Jan. 25 

Jan. 25 
Jan. 25 
Jan. 26 

Jan. 26 

Jan. 26 

Feb. 6 
Feb. 6 
Feb. 6 



6082 Feb. 

6083 Feb. 

6084 Feb. 

6085 , Feb. 

6086 I Feb. 

6087 ' Feb. 



6060 



Feb. 8 
Feb. 8 



6090 Feb. 8 

6091 Feb. 8 



6092 

6098 
6094 

6095 

6096 

6097 
6098 
6099 



Feb. 8 

Feb. 8 

Feb. 8 

Feb. 8 

Feb. 8 

Feb. 8 

Feb. 8 

Feb. 8 



Mayaguez Harbor, custom-house E.J N. 4| miles 

Mayaguez Harbor, custom-house NE. j E. 4i miles 

Mayaguez Harbor, I*unta del Algarrobo E. 41 miles. . . 
Mayaguez Harbor. Punta del Algarrobo E. by N. \ N. 

51 miles. 
Mayaguez Harbor, custom-house E8E. k E. !{ miles. . . 
Mayaguez Harbor, custom-house ESE. i E. 7 J miles... 

Mayaffuez Harbor E. | 8. 9mile8 

Outside of Mayaguez Harbor, custom-house E. | N. 

9i milt's. 
Off Punta de Melones, Cabo Rojo light-house S8E. &i 

miles. 
Off Punta de Melones, Punta Guaniquilla S. by E. l\ 

miles. 

Off Puerto Real, Punta Guaniquilla 8. 1_E. 2 miles 

Off Boca PrieU, Punta Guaniquilla SSE. Z\ miles 

Off Gallardo Bank, tangent of MoriUos de Cabo Rojo 

ESE. I E. 91 miles. 
Off Gallardo Bank, tangent of MoriUos de Cabo Rojo 

12 miles. 
Off Gallardo Bank, tangent of Morillos de Cabo Rojo 

131 miles. 

Off St. Thomas, Sail Rock W. by N. i N. 6 miles 

Off St. Thomas, Sail Rock NW. 4 W. 4 miles 

Between Culebra and St. Thomas. Sail Rock N. by W. 

i W. 3 miles. 
Between Culebra and St. Thomas, Sail Rock N. 2| 

miles. 
Between Vieques and St. Thomas, Sail Rock NE. f N. 

1\ miles. 
Off Vieques Island. San Juan light-house NW. \ N. 

141 miles. 
Off Vieques Island, Point Mula light-house 8SW. | W. 

5| miles. 
Off Culebra Island, Point Mula light-house SW. | S. 8i 

miles. 
Off Culebra Island, Point Mula light-house SW. \ 8. 

101 miles. 

Off Vieques Island, Sail Rock NE. i N. 10| miles 

Off Vieques Island, Culebritas Iigh^house N. i E. 1\ 

miles. 
Off Culebra Island, Culebritas light-house NNE. 5} miles 
Off Vieques Island, Culebritas light^house NE. k N. 10 

miles. 
Off Vieques IsUnd, (Milebritas light-house NE. { E. 7i 

miles. 
Off Culebra Island, Culebritas light-house NE. 5i miles. 
Off Vieques Island, tangent of Cabras Island NEE. | 

E. 104 mile«». 
Off Vieques Island. Point Mula ligh^house E. byN. 10| 

miles. 
Off Vieques Island. Point Mula light-house E. i N. lU 

miles. 
Off Humacao, >illage of Hncares N. f W. 5i miles 



Off Humacao, village of Hucares N. A W. 3 miles 

Off Humacao, village of Hucares NW. | W. 2\ miles . . . 



FathoTM. 
91 

45 

310 

4to7i 

4Ato6t 

137 

48 

4i 

7i 

7 

12 

12 to 18 

25 to 80 

I 

75 to 76 I 

22 to 83 
4 to 6 
161 to 172 ' 
97 to 120 

224 to 237 , 
223 to 281 
220 to 225 
192 to 163 

7i 



Bottom. 



Sand, mud 

do 

do 

Fine sand 

Sand, mud 

Sand, mud, and 

shells. 
do 



Dredging 
instruments. 



Sticky mud 

do 

....do 

....do 

Sand, mud 



Sand, mud, and 

shells. 
Rockv, sand 

ana coral. | 
Sand, mud.. 

Coral 

Sand, mud., 
("oral 



(?) 
Sand, mud. 

Rocky 

do 



Coral, sand, 
shellx 



8* 

10 . 

10*. 

11*. 

20 to 23 
20 
17 i, 



(?) 

Coral, rand . 

do 

do 



.do. 
.do. 



Coral.. 

do. 

....do. 



25 

11 

14 

I 
141 

15il 

23 
21 ! 

16 
16 



Rocky and 
coral. 

(?) 

Coral, sand, 

shells. 
Coral, sand 



.do. 
.do. 



Coral .. 
do. 



.do. 
.do. 



.do. 



16 . 
12 . 

12i. 

6 . 

i 
10 . 
12* 
9* 



.do. 
.do. 



.do. 
.do. 



do 

do 

do 



7-foot beam trawl. 

Tangle. 

Dredge. 

Do. 
Dredge and tangle. 
Dredge. 

Do. 

Do. 
7-foot beam trawl. 

Do. 
Dredge. 
11-foot beam trawl. 

Dredge. 

11-foot beam trawl. 

Dredge. 
Do. 
11-foot beam trawl. 
Dredge. 

9-foot beam trawl. 
Dredge. 

9- foot beam trawl. 
IH). 

Tangle. 

Dredge. 

Tangle. 

Do. 
Do. 
Do. 

Do. 

Do. 

Dredge. 

Do. 

Tangle. 

Dredge. 

Tangle. 

7-foot beam trawl. 

Dredge. 

Tangle. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 



a AJl compass bearings magnetic. 



THE FISHERIES AND FISH TRADE OF PORTO RICO. 



WILLIAM A. WILCOX, 

A[)ind ({f the Uiiiial Stairs Fish Coitnmsodoii. 



THE FISHERIES AND FISH TRADE OF PORTO RICO. 



By WILLIAM A. WILCOX, 
Agent of the United States Fish Commission. 



The inquiry concerning the local fisheries and the foreign fishery trade of Porto 
Rico was made by Mr. W. A. Wilcox, through interviews with the fishermen and 
others and by visits to the markets of the cities and towns. His report^ has 
already been published in the annual report of the Commissioner for 1899. In the 
preparation of this chapter it has been the aim to summarize and present the more 
important features of that report and to incorporate some additional information 
which has more recently been obtained. 

Fishing for a livelihood is not carried on to a large extent anywhere in Porto 
Rico, and scarcely at all for sport. A few fishermen at the several i)orts make a 
living by fishing, plantation work, and labor at the docks on vessel cargoes. The 
professional and semiprofessional fishermen are estimated to number nearly 8(X), who 
employ about 8.50 sail and row boats. 

In past years the best of the fishing was monopolized hs a few persons who 
bought the exclusive right to fish at the most favorable localities, near the outlets 
of streams and at other desirable places along the coast. Rights were advertised 
and sold at auction by the authorities, who at some ports imposed a special tax on all 
fresh fish landed. All fisheries were in charge of the captain of the port, any one 
wishing to engage in the business procuring from him a license and being enrolled 
in the reserve naval force, licenses being granted only to subjects of Spain. Boats 
were numbered and a record kept of liccmses, men, apparatus, and, to some extent, 
of the products. Unfortunately for our knowledge of the former extent of the 
local fishing industry, the records of the captiins of the ports were either destroyed 
or carried away at nearly every port when the change in government took place. 
Upon the American occupation the granting of exclusive fishing privileges in the 
waters of Porto Rico and its adjacent islands was abolished by an official order. 

The local fisheries may prove to be of considerable value, but time and capital 
will be needed to develop them. The number of species of good food-fishes occurring 
about the island is great and many important species are fairly abundant, yet little 
attention is given to their capture. As a rule, the local markets are indifferently 
supplied with fresh fish, usually at high prices. Only the few large fish are dressed; 
none is canned, and the only attention given to curing is when an unusually large 
catch is made, a few being then poorly cured for the home use of the fishermen. Dif- 
ferent methods and more energy in the prosecution of the fisheries are necessary to 

^ Notes on the Foreign Fishery Tra<le an<l I><Hral FisherieH of Porto Rie<». ( Rejiort V. S. F. C 1899, 
pp. 1-34, plates 1-6.) 
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determine if a lai^e supply can Ik* depended upon. The species Ijest adapted for 
eurinftor c^annin^ are yet to Im? ascertained. 

Cheap iiH? and (|uick transix)rtation are two important factors in the fresh-fish 
business, and at present these are l)oth hickin^. Ice is to be proc*ured at very few 
places, and the price, #12 to Jf 15 a ton, is too high for its use in the fisheries. The 
few short lines of milroad have no express business, and no fresh fish are transfK)rted by 
rail. With few exceptions theconnnon roads are so i)oor that merchandise has to be 
carried by pack animals. Only those pei*sons living near the seacoast or some of the 
rivers ever have fresh fish. With improved transporting facilities and cheaper ice, 
the thickly settled interior could receive a more a})undant supply of fresh fish at 
more reasonable prices, to the benefit of ])oth consumers and dealers. 

The entin* absence of machine-made nets is to }>e noted. W^ith the introduction 
of capital and the development of the fisheries, there would at once come a large 
demand for these gcHxls. The few nets now used are handmade by the poor fishenuen, 
who are seldom able to Iniy more than a few balls of twine at a time. 

The change in the government of Porto Rico has been so recent that it will be 
some time lM»fore the old methods will l)ecome modified to suit the new conditions. 
In supplying the island with the large amount of cured fish required annually, 
there will be changes ])y shippers and receivers in methods of handling, one of imfK)r- 
tance l^ing a change from the long-time credit system. A knowledge of the coffee 
and sugar industries of the island is im{x)rt4int to shippers, as return cargoes often 
have to be secured. The future imports of fishery i)roducts may reasonably be 
expected to come from sources that can lay them down at the lowest prices, and to 
some extent handle in return the products of the island. 

As the Porto Ricans are conservative and slow to experiment with unfamiliar 
articles, some time will Ix* recpiin^d to introduce toneless or other fish preparations 
unknown to them. They are quick to appreciate low prices, and when they learn 
the good qualities of l)oneless fish, canned fish, and similar foods prepared in the United 
States, a large demand for good articles, at reasonably low prices, may be expected. 

APPARATUS AND METHODS. 

The methods of the Porto Rican fishermen are nither crude, and the toat^ and 
other apparatus are usually of poor construction. The majority of the boats ai^e 
flat-lK)ttomed, though some have keels. Some are of schooner, sloop, and cat rig, and 
there are some skiffs and dories with sails. The lateen sail is in general use. Only 
at Mayaguez and Puerto Real did any of the lH)ats hav«» live-wells in which to keep 
the fish. The fishing tackle consists of pots or tnips, haul seines, gill nets, cast 
nets, and hand lines. 

The fish pots or traps, or basket tnips, jis they are variously called, are of simple 
construction, and are worth from ^ to )f 10. The fnune is of mangrove or other 
woo<l and the ])ody of split wild cane, wood, or Imrk, woven in 2-inch, G-sided 
meshes. The lM)dy and fnune are fastened together with calabash roots, which are 
veiT strong and, when water-soak<'d, very plial)le. The mouth of the pot is on the 
side with the reentnint angle, the entrance narrowing as it passes with a curve into 
the i)ot: a small door in the Iwick i)ermits the removal of the catch. The size of the 
pot varies in different parts of the island, the largest svt'n being <> feet long, 3 feet 
w^de, and lJ4 inches deep, whih* others w«M'e only alM)ut half as large. It seems to be 
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the usual custom not to bait the pot in any way, the fishermen trusting to curiosity 
to lead some fish in and serve as decoys to others. At Culebni Island, however, 
the negroes from the British and Danish West Indies, particularly from Tortola, 
baited their pots with large chunks of cactus, from which they had trimmed oflf the 
green outside, exposing the white pulp. These white objects in the trap serve as 
decoys. At Palo Seco burned bones, hoofs of cattle, and sour or decayed oranges 
were used. The pots are set at depths varying perhaps from 3 or 4 fathoms up to 
30 or 40 fathoms, with stones or other weights to anchor them, their location being 
marked by one or more buoys which are fastened to them by means of a rope or long 
cable of plaited bark or pliable strips of wood. The pots are usually lifted daily. 




Bamboo Fish Pot or Trap in general use in I'orto Rico. 



Haul seines are not extensively used, the chai-acter of the shore making their 
operation difficult and unsatisfactory. Al)out 10 are in use at Aguadilla and from 1 
to 2 or 8 at a few other places. They are usually from 150 to 300 feet long and 
from 15 to 20 feet deep, and with 3 and li inches mesh in the wings and f inch in 
the bunt. These seines cost about $50, of which half is allowed for twine and half 
for leads, corks, and labor, the nets being made by the fishermen themselves. 

Gill nets are even less commonh' used, and were seen only at Palo Sec^, where 
they are drifted with the tide, either in the bay or the mouth of the Bayamon River. 
They were about 600 feet long, 12 feet deep, and with 2-inch mesh, bar measure. 

Cast nets are in common use in many places about th«^ island. They are funnel- 
shaped, the large end being 6 to 10 feet wide, bipering off through its (> to 8 feet of 
depth to a point to which a line is attached; the netting is 1 -inch-stretch mesh, with 
the bottom leaded. If properly thrown, they spread wide open before striking the 
water, and in this position sink to the bottom, after Avhich th(»y are immediately 
drawn in and the catch removed. The value of a cast net is $3 to $5. They are itsed 
along the shore in the surf for sardines and in the river mouths for nmllets. 



UTTfXKTW OF THF- ltNrPTO> WATF5B KI8H OOMMTWHHIf. 

llcjii|* m'U jii*t> tiMinl U* wJiiit* t*xU*i!t in rivrr nmuthH, Th*»y iiiv fiiiifM'U^lia|)oc]^ <! 
fi*c'l ill *l«^i>lli, of l-iitrli-Htn*trh iiK^Jslw timl tlMMiiouth U Mn^Uhvil on u <i )>y 4 fcM>t 
Ihmh* uf /WWII? /v*^( w4mkK Thoy were Hoi»n only in the liuyuniuu River, where they 
lire iiJ«<*i| itf hi>le.«« or indrittatidriH in the hank^, it<r]|ifi.st. whit^li thi>y itre phu'od unci the 
tWi fright eiiiMl int*» (he net. 

Fbh weirn (ir tmiM ure uwhI in th*^ lUyuinon llivi^r by building u hed^j*'" of eiirn^ 
ju*ro*»?< the .stream, wit h a j^tewuy for pa^Ning Ixmti** The hedtfe i^ made with jn K^ketM at ^ 
VH!'f*»M'' p!*i' '" **• "1'^' '•']<', jitkI the (ish, in tjoire^' !i|) hp {^»^^ rj strenni, ent^'T the>i«* 




N«uiv'.^ uiUi LL<.^.<^ .Nli,-. huymijion Ulvcf^ 

pockeCtfarid an* remcived with dipuet^. In t^omo «treanLs the liedges have no pockets, 
but funnels uf hjiinlnM* or eane splintj^ are insertt^d at various plaee.s. Fish seeking a 
(lu^t^a^e thrcni^h the hedge enter the.se eoiieH and beeume wedged, few escaping, 

Tniwl linen are usihI t*» «oine ext4'f»t, ehietly at Aguadillu and MuyagU(»z, gener- 
ally where the water Ls several fathoms deep, and 3 to lO luilrs otishoi'e. Each tmwl 
hiui from 75 to 2i^> hi»oki!i fjwt<»u**d singly to snoods H feet long and placed (> feet 
apart. The tmw*U are baited witli sardines and are anchored* For deep-wat^r tishing, 
frf>tii ;_i tc* 4 ruiK*s otTshfjre, inwat^^r from f)0 to r>r»of*'rr drrp, thelK)wrig is employed, 
rhierty at Aguadilla and Areeiljo, Thin U simply a bow of .strong wire, at each end of 
whieh is atttM^HMi a ^hort line, hjmug from 1 t<» «» liooks; its value is about |^* The 
principal species taken with (hisappamtus is said lo b»T th*^ **cabrilla" or ^^ri'd-hind/' 
Kprn'^^j^/ui^f^ ffufMf*>^' Trolling lines are u*mh1 to somi* extertt, ehii*lly at San Juan^ 
Aguadilla, ar»d Mayaguez. ICtirh lino h\\s a single hfiok^ baited witli sardines, and 
ii^h of large h\/m are usually taken. 
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THE LOCAL FISHERIES. 

San Juan. — ^The fisheries here scarcely receive the attention which would be 
expected from a city of the size of San Juan. There are 75 fishermen, using 4 keel 
and 25 flat-bottom, lateen-rigged boats of small size and little value. These men 
work on the neighboring plantations more or less, only a few of them being engaged 
m fishing at any one time. The apparatus consists of fish pots, seines, and chin- 
chorros. Nearly all the species seen in the San Juan market, except the "'Colorado'' 
and the "sierra," are taken in the pots. The seine is used chiefly for 'Miza"and 
''robalo," and the chinchorro or round seine for corcobados, sables, balaju, corvina, 
and corjinua. In the gill nets are caught the pargo, jurel, barbudo, chopa, and 
corvina. The cast net is used almost exclusively for sardines. The silgo or trolling 
line is used chiefly for the sierra {Scamberoniorm mmndatm). The Colorado {Neorrumiis 
mvanm)^ one of the most important fishes of the San Juan market, is taken only by 
the hand line, usually in about 60 fathooLs of water. The fishermen use very small 
boats, and can go out only when the sea and wind are quiet. The fishing is done 
very early in the morning. 

Almost every part of the harbor of San Juan supplies some fish to the market 
Just oflf Catano, near the Marina, are two of the principal places where the fish pots 
are used, obtaining great numbers of pargo, cherna, muniama, ronco, chopa, moharra, 
and corvina. At the Playa de la Mosa and at Palo Seco seines take large numbers 
of liza, jarea, and robalo. The ground off Morro Castle supplies about all the 
colorados {Neorncenis vi/va7im) brought to San Juan. Another principal fishing- 
ground supplying San Juan is 4 or 5 miles eastward of the city, near Cangrejos and 
San Jose. The fishermen using that ground leave San rluan early in the morning, 
spend the day and following night fishing, and return to San Juan to market their 
catch on the morning of the second day by 5 to 7 o'clock. 

Palo Seco is the principal fishing village supplying the San fJuan market. There 
are here about 60 fishermen, who use 25 small sail and row boats with fishing appli- 
ances similar to those already noted. Their c»atch is chiefly made in the evening and 
at night, in and near the mouth ot the river and in the bay, a few boats using trolling 
lines outside of the harbor. Fish pots are set in the river and bay and outside of the 
harbor. When used in the river they are attached to the shore by a line; when 
used outside they are weighted with stones and anchored to a buoy, although when 
well water-soaked they need no weights. 

The anglers, or those who go fishing for sport, usually fish for the sierra, the 
jurel, and the cherna, and those who go outside get the Colorado. Probably the best 
angling about San Juan is between the Marina and Morro Castle and at Pueblo 
Viejo. Jurel and cherna are often taken on hand lines at the foot of San Cristobal. 
Anglers also make trips to the Rio Plata for robalos. 

The number .of species of food-fishes seen in the San Juan market is quite large 
and compares very favorably with that of any of our cities. About 40 species were 
seen there by us during our brief stay in tFanuary, and to these Mr. Oscar Kiddle 
has been able to add several during his inspection at various times during the winter 
and spring of 1900. In the following list are included 50 species (^ommonly seen in 
the San Juan market, arranged approximately in the order of their importance. 
The coDOimon names given are those most frequently used in this market, and the 
prices per pound are in American money. 

r. C. B. 19(»-3 ♦ 



34 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 



LiM of food'fithen feen in the San Ju<ih market. 



SfieiitlfUr name. 



Common name. 



Mugil braitilienjrix 

Mugil ciuT'nui 

Neom»nifl nyniunlfl 

NeomKnifi analin 

NcomteniM Krineun 

Neomsnin vivanuM 

C^ntropomiM undeoimalift. 

Opirthonema oglinum 

0«rre8 branilianiii 

OerroN rhombeus 

Eucinofltomiu harenffului*. 
CjmoBTion jamaiceniiM — 



Bpinephelus ntriatuff. 
Alphefftete chloropteniH . 



phef<t< 
XysUema clneivum 

Trachinotuii glauctiH 

Scombcromonut ma<-ulatU8 
PolydaetyluH virKinicaM . . . 

Hsemulon nciuniH 

Pomadaidfi ramomix 

L()b(>t(9( Hurinamennift 

Pbilypniut dormitor 

Anguilla rbr>'fiypa 

Caranx latun 

Vomer gaboneniiis 



U«a 

....do 

Pargo 

do 

Panro Colorado . 

Colorado 

Robalo 

Sardina 

Moharra 

do 

do 

Corvlna 

Cbema 

do 

Muniama 

Pompano 

Sierra 

Barbudo 

RoncoamariUo. 
Ronco bianco . . 

Capitan 

Guavina 

Anguilla 

Jurel 

Ck>rcobado 



Price 

per 

pound. 



OenU. 
9 
9 
7 
7 
7 
12 
9 

2.5 
6 
6 
6 
6 
7 
7 
3 
7 
7 
6 
6 
6 
7 
6 
7 
6 
3 



Scientific name. 



Common name. 



I Price 
' pound. 



Hyporhampuii unifaflciatiut 
rcnoitarguii 



26. ^Imorufl nphidonia 

28.' 
29. 
8U. 
31. 
32. 



Archoitarguii unimaculntua 
(!hloroHcombruM chrymiruM. 

Oliffoplites flauruM 

Holocentrufi ascension Ir . . . 
Agono8tomu8 monticola... 

Auxis thazard 

Sphyraena barracuda 

FlieudoflcaruM fnuicainaia . . 

Trichiurufl leptunis 

Caranx bartbolomsei 

Caranx cr>'8oe , 

PepriiuB paru , 

Conodon nobilis 

Teuthia bahianus 

Teutbis hepatUH 

Scorpeena plumieri 

PriacantbUH crucn talus 

Pomacantbufl paru 

LArimuiibrevicepK , 

Ouavina Ruavina 

Albula TUlpes 

Elops Miurus 

Spberoidcs testudineus 



I OenU. 
Balajn | 8 

3 

3 

3 

6 

6 

6 

7 

3 

3 

() 

6 

6 

.•) 

3 

3 

2.5 

2.5 

6 

6 



....do 
Chopaamarilla.. 

C-asabo 

Za}Nitcro 

Ccudll 

Daino 

Albacoro 

Picuda 

Loro 

Sable 

Corjinua 

....do 

Palomcta 

Buretcado 

Barliero 

....do 

Raucacio 

Oion 

Marequitii 

Cabeson 

Moron ^ 

Macabi ; 

PIojo I 

Tamboril 



Baymiwn, — Ba\'amon is supplied with fresh fish taken from the river by six 
resident fishermen, and by others who live along the river banks to the north and 
south who give only a part of their time to fishing. They use hoop nets, cast nets, 
gill nets, haul seines, and a few fish pots. 

Areciho. — From 40 to 50 men at this pK)rt follow fishing for a living at all seasons 
of the year when the weather permits. The grounds are along the beach at the city 
front, and 3 to 4 miles out, and in the nearby waters of the Rio Gi-aiide de Arecilx). 
Twelve to 15 small boats with lateen sails are in use. They are built at Arec^ibo and 
are expensive, a small, open-keel boat bringing $100 to $150, and the common flat- 
bottom skiffs $30 to $50, in Spanish money. 

A large portion of the cat^h is made by 2 haul seines, each 360 feet long by 12 
feet deep, 12 to 14 men being required to haul one through the swells and surf of the 
beach. The bow rig, with from 3 to 6 hooks attached to eac:h of the short snoods 
suspended from its end, is used from 3 to 4 miles from shore, in from 60 to 150 
fathoms of water. They are employed on 6 or 8 of the largest boats, carrying from 
3 to 4 men each. About 40 cast nets are used along the beach and in the river, 
taking sardines and other small fish. In the last 16 miles of its course the Rio Grande 
de Arecibo is fished more or less throughout the year with cast nets and occasionally 
with haul seines at its mouth. 

No fish are cured, all being sold fresh to the consumer by the fishermen, who 
carry them suspended on poles, selling small fish by the bunch and those of large size 
by the piece. A market is found in Arecibo and at the surrounding plantations. 

Aguadilla, — This is the only port in which the old Spanish system of keeping a 
record of the fisheries is yet in vogue. For many years records were kept by the 
former captain of the port, who continues to record the number of fishermen, their 
apparatus, and approximate catch. He reports 40 boats and 100 fishermen, and 
places their aggregate catch during the past year at 80,000 pounds. Fresh fish forms 
a large portion of the food of the 5,000 inhabitants of this city and vicinity. The 
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catch is mainly made in the waters of the bay, some small fish being taken with cast 
nets from the Culebrinas River, which is lished from its mouth for 2 uixIq^ upstream. 
Fishing is chiefly in the early morning, with considerable toward the close of the 
day, and very little between morning and late afternoon. 

The boats are flat-bottomed dories, similar to those in geneml use in New Eng- 
land; they are 12 to 18 feet long, 3 feet beam, with sides of imported pine and frame 
of native wood. They are made at the port and are valued at $25 each. 

Fishing in the bay is largely by 10 haul seines used along the beach. Each is 
from 150 to 300 feet in length by 15 to 20 feet in depth, with mesh 3 and li inches 
in the wings and i inch in the bunt. They are hauled by (> or 8 men to a net. There 
are 10 trawl lines used in from 50 to 100 feet of water, having from 100 to 20(J 
hooks, each attached to short snoods. For deep-water Ashing, from 3 to 4 miles off 
shore, 50 bow rigs are used in wat«r from 300 to 500 feet deep. Sixty cast nets, 
having i inch square mesh and valued at ^ each, are in use. Forty traps or pots 
are used in the bay, and at times a small number are fished in the river. They are 
made of woven bamboo splints fjistened to light frames, each 3 feet in diameter and 
somewhat smaller than those used at other places. They are valued at ^ e^ch, and 
in bay fishing are anchored in 40 feet of water. 

The annals regarding the fii*st landing-place of Columbus in Porto Rico recite 
that it took place in ^'a small bay abundantly supplied with fish." Popular tradition 
in the island is that the '\small bay" referred to in the ancient documents was that 
of the present city of Aguadilla, or rather a little to the south of Aguadilla, in the 
municipal district of Aguada, and in 1893 a Latin cross, known generally as the 
'* Columbus cross," was erected to mark the spot. 

Mayaguez, — The fresh-fish business of this port is not extensive, but the market 
has a larger supply and better variety of fish than are found at the markets of San 
Juan and Ponce. The catch is made by 25 fishermen, who use 10 to 12 small sloop- 
rigged keel boats, built at the port at a cost of from $50 to $175 each. Most of the 
boats have a well in the center to keep the fish alive. An equal number of dories 
are used, which are of Canadian or United States make, having been purchased of 
vessels arriving with dry fish. 

The fishing-grounds for haul seines and cast nets are along the beach near the 
city landing; in the harbor and open sea, to a distance of 8 to 10 miles, hooks and 
lines and set pots are employed. Wicker pots or traps are anchored in from 18 to 26 
fathoms of water. Six boats, with from 12 to 25 pots each, are used near the landing 
and as far out as 10 miles. 

Fourteen cast nets, worth 6 to 8 pesos each, are fished along the beach for 
sardines and other small fish. 

Three trawls are fished by six men in three boats, in from 8 to 100 fathoms of 
water, some 8 to 10 miles west froui the city landing of Mayaguez. From 75 to 200 
hooks are used to each trawl, and these are fastened to snoods 3 feet long and 1 
fathom apart, with 1 hook on each. Trawls are baited with sardines and anchored. 
They are often underrun, and are taken up as soon as a sufficient catch has been made 
or the time has arrived for a return to market. The trawls are worth $3 to $5 each. 

Trolling lines are used to some extent, with single hook baited with sardines. 
The hooks used are Nos. 1 to 9. Twine for trawls is worth 25 cents per pound, 
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The i-atch is sold by peddlers, who buy the fish or are hired by the fishermen, 
and to fish-stands in the large market of the city. The fishermen receive an average 
of G events a i)ound, the consumer paying al)out 10. All fish are sold undressed, at so 
much a bunch for those of small size. Large fish are cut into strips and sold by the 
piive. Commercial fishes are said to be most abundant in the harl)or of Mayagucz 
from August to December, but are abundant outside at all seasons. 

Spiny lolisters, weighing from 2 to 10 pounds each, are found at all seasons, bttt 
mostly during April and May. 

AhjarrolMf^ a small fishing settlement in the suburlw of Mayaguez, has 14 fisher- 
men, who use 4r dories and 1 sloop. This sloop, the Frandaca^ was built at Algar- 




FiMhing Schooner Pranci8C« and Wicker Fishing PoU. 

rolK) at a cost of $l,2(K), Spanish money, it measures 7i tons and is the only vessel 
used in the fisheries of the island that is of sufficient tonnage to require registry at 
the custom-house. It was built soon after the close of the late war and had made 
})ut three short trips up to the last of January, 189J). It is 30 feet long, 1)^ feet l)eauu 
with 6 feet depth of hold. In the center is a well 7 feet long, with 81 IJ-inch holes 
on ea<'h side, to admit the water. Aft of the well is a small comi^rtmeiit for sleep- 
ing (jimrters, and forward is a small galley for cooking. Her fishing gear consi>ts 
of 40 set i>ots, by which most of the <-atch is made, a small trawl with KX) hooks being 
used occasionally. The mtch is made along the coast, the sloop going as far as off 
Mona Island, 42 miles distant. Sardines are used for Imit on the trawl, the pot& 
generally being set without bait. 



THE FISHERIES AND FISH TRADE OF PORTO RICO. 



37 



At SabaniUi^ a few miles north of Algarrobo, from 30 to 40 men carry on more 
or le.ss fishing, using 2 boats in seining, 5 in fishing pots, and 6 in trawl fishing. 

Other small fishing-places in the vicinity of Mayaguez are Anasco, Arribo, and 
Corega, each with a few men who fish in the vicinity of their homes. The catch is 
sold to the neighboring villages and plantations, and the fish-market of Mayaguez i:s 
letter supplied than that of any other place on the island. Fish are peddled along 
the route to the city, being suspended from poles carried on the shoulders. 

No fish are cured and any surplus is thrown away. 

I\i4>rto Real. — ^This village of 250 inhabitants, near the southwestern end of 
Porto Rico, is the landing-place for Cabo Rojo, which formerly had a second-grade 
custom-house, permitting exports but no imports. A small amount of fishing is 
carried on by 25 men. Their apparatus consists of haul seines, pots, and single hooks 
and lines. The catch is kept alive, either in the well of the boat or in cars anchored 
off the landing, until disposed of in the vicinity or taken to Mayaguez. 




Pish-iHKldlerH at Puerto Real. 

P<met\ — In view of the large imports of dry and pickled fish and its geneml use 
by the inhabitants of this city, and the number of so-called fishermen of the place, 
the amount of its fresh-fish business is surprisingly small. The c>aptain of the port 
reports that since the lat<» change in government 127 men have been enrolled and 
granted permission to fish, free of any charge, in the waters of the district. They 
use 60 smalK open ]>oats of schooner, sloop, and cat rig, together with skiffs and 
dories with sails. None of them is large enough to be entered at the custom-house 
or to need any i)apers (»xcept that granting the privilege of fishing. The catch is 
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made chiefly with set pots anchored in and a1)out the harbor; single hooks and lines 
an» used, and a few haul seines are operated along the water front. 

Theiv is said to be a scarcity of fish in this vicinity. So long as the fishing is 
done with set i)ots, in whi<*h bait is seldom used, only light catches of small and 
medium fish can be ex|)ected. .\ few large fish are taken by men with a single hook 
and line in deep water. 

No fish are dried, smoked, pickled, or canned, all )>eing disposed of fresh for 
l<H*al use. The aggregate catch is small, and no record is kept of the amount. 

The city has quite a large and good general market, in which the fresh-fish 
busin<»ss makes a jxwr showing, with its one stand, on which a few fish are sold by 
two or three m(»n. Fish ar(» peddhnl through the streets, the small fish at so much a 
bunch, those weighing 2 to or S pounds at so much each; none is sold by weight; 
none is dressed, and ice is not ased. Retail prices average 10 to 15 cents a pound in 
Sjwnish money, or 6 to 1) cpnts a pound in United States money. 

The records in the cust^mi-house show that during the portion of 1898 in which 
Ponce was under S^mnish rule the fishing Imsiness of the district was represented by 
H40 fishermen, with 109 registered boats. This district then included most of the 
south side and a small portion of the west end of the island, or about one-third of the 
coast line of Porto Rico. That the })usiness was carried on with little energy or return 
to th(», fishernuMi may also Im^ judged })y the i*ecords for the last six months of Spanish 
rule, which show that the aggregate value of fish taken in the district during that 
|)eriod amoimted to only 2r>,815 pesetas, representing $3,218 in United States money. 
On awount of the disturbed condition of all Porto Rican business in 1898 that year 
can not })e considered as a fair avemge. 

A/Toyo. — From 30 to 60 men engage more or less in fishing at this place, with 
haul seines, cast nets, and pot^, the larger part of the catc^h being taken in pots, and 
chiefly from May to August; during the remainder of the year most of the fishermen 
work on plantations. The}^ make their own l)oatsi which are roughly built, but very 
strong, without decks or wells, and 15 feet long by 6 to 7 feet beam. Thirty-five 
))oats are in use, with an avemge value of $50; 2 men go in each. 

A few haul seines are employed. The largest are 200 feet long and 10 to 15 
feet deep, with a bag net in the center; the mesh is 1^ inches (square) in the wings 
and 1 inch in the bag. There are 6 small seines, each 120 feet long, with i-inch 
(square) mesh, and are without any bag attac*>hment. Small seines are chiefly for 
taking bait for hook-and-line fishing. Six c^ast nets are employed along the shore. 
Six trawls are operated, having from 50 to 200 hooks each, with snoods 2 feet long 
and placed 4 feet apart. The buoy to the trawl is said to have a bell attached by 
which the fishermen judge as to the best time to take it up. Trawls are genemlly 
fished during the night. Sharks are numerous and often destroy an entire trawl outfit. 

Fish pots are used in from 20 to 25 fathoms of wat(»r, and are lifted once a day 
in removing the fish. They are of larger size than at most places, being feet long, 
3 feet wide, and 18 inches deep. 

The Patillas River, a small stream having its outlet a few miles east of Arroyo, 
is said to be well supplied with fish, which are taken by weirs, haul seines, and cast 
nets. 

The fresh and salt wat4»r fish tak(»n in the vicinitv of Arrovo are sold fresh from 
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a few rough tables near the water front, or peddled through the country by men on 
foot and on horseback. As a rule prices are high to the consumers, ranging from 
7 to 12 cents a pound for undressed fish. Imported dry fish are often cheaper than 
fresh fish and much more in demand. 

Punta Santiago. — This place is of some importance as a receiving and distribut- 
ing point for the rich and thickly settled district of Humacao. The port has about 
1,000 inhabitants, a custom-house, and a few stores. The town of Humacao is 4 miles 
inland. Large quantities of dried and fresh fish are consumed in the district, the 
former being received from Ponce and San Juan. Customs records show no direct 
impoils of fish during the past five years. 




Fishing Boats and Fishermen's Homes, Piintti Santiago. 



During April, May, and June trolling lines are much used, but at other seasons 
trolling is done only when going to and returning from the pots. The principal part 
of the catch is from pots, sometimes baited with fragments of crawfish or spiny 
lobstei-s, but as a rule pots are not baited. Crawfish are plentiful and at times the 
pots will be filled with them; when more are taken than can be disposed of the surplus 
is returned to the sea. They are sold at an average of 3 cents a pound, the largest 
weighing 6 to 8 pounds. When the pots are baited with broken-up crawfish the 
catch is confined to fish, as no crawfish will then enter them. 

The fish are sold fresh, undressed, supplying the local demand only. The fisher- 
men receive 4 to 6 cents a pound; they occasionally dry a small amount of fish for 
their own use. 
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Ihuxires, — This place is 4 miles north of Punta Santiago. Near the shore the 
water is shallow, necessitating the lighterage of cargoes. Fish are reported plentiful 
in the har}K)r, where they are taken by 10 fishermen, using 4 boats, 60 pots, and 
seveml trolling lines; the principal catch, however, is in pots. 

Fajardo, — Fajardo, with a population of 4,000, is the most important place at 
the northeastern end of the island, and is located 2 miles inland from the playa or 
landing. At the latter there are 600 inhabitants, a few small stores, and the custom- 
house, which, prior to the change of government, was a second-grade office at which 
no imports were pc^rmitted. A large amount of dry and fresh fish is consumed. 

Eighty men are here engaged in fishing with apparatus and boats valued at 
alK>ut $4,<MK). Fishing is chiefly by set pots; occasionally a few haul seines and cast 
nets are used in the general fishery, and gill nets for turtles. Trolling hooks and 
lines are used to a limited extent. Fish are plentiful and are all sold fresh, undressed, 
at about 4 (*ents a pound. 

At ceitain seasons a light catch of fish is made in the Fajardo River, a few cast 
nets being used nejir its mouth. Within 6 mile^ of the mouth of the river 3 weirs 
have }>een fished in the past. The best fishing-grounds, near the mouth of the river, 
were formerly worked only by holders of special grants from the government. 

At 0»iba and Luquillo, near Fajardo, some fishing is done. 

VleqtieM UUnuL — A small amount of fishing is carried on at seveml places about 
this island. The following table gives all the statistics obtainable: 



lioeution. 



Puerto Isabel Scgunda . 

Puerto Real 

Puerto Negro 

Puerto Arenas 

Puerto Mofiquito 



Total . 



Men. 



Boats. I PotK. 



16 



12 



IH 
20 



Trolling lines and a few nets are used, but most of the fishing is by set pots, 
anchored by ropes made of vine^. The catch is peddled through the several small 
villages and at the plantations, selling at 5 cents a pound. A few turtles are taken at 
the southern end of the island. Small vessels from the neighboring British and 
Danish islands sometimes visit this section for turtles. Besides the 50 pots at Isabel 
Segunda there are 25 cast nets and 1 haul seine 150 feet long and 10 feet deep. 

VuJehra InhimL — Fish are abundant about this island, but very little attention is 
given fishing by the inhabitants, only two or three men being engaged. Imported 
dry i*od is nuich more used than fresh fish. The neighborhood is visited by a number 
of fishermen from the British and Danish West Indies, particularly from Tortola, 
St. Thomas, and Sant^i Cruz, who fish chiefly with pots. Between April and Septem- 
)>er trolling lines are used, chiefly for king-fish, which are said to weigh from 20 to 30 
pounds on the average, some being much heavier. Among the other fish taken in 
trolling are the capitan and barracuda. Trolling is done between sunrise and 8 or 9 
in the morning. 

About Vieques and Culebra islands and the east end of Porto Rico as far west 
as Arroyo is the region when* turtle fishing is carried on to the greatest extent. At 
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Arroyo turtles are found at all seasons, beinof most plentiful from September to the 
last of De<3ember, during which time they deposit their eggs in the sand of the beach. 
In the latter part of November, 1898, this section was fished by two small vessels 
from the English island of Tortola, who used large-mesh nets to which wooden decoy 
tuitles were attached, the nets being set near the coral reefs off the harbor of Arroyo. 
The vessels remained two weeks and it was rejwrted that a fair catch was made. 

A few turtles are caught alx)ut the small islands near Hucares, chiefly with gill 
nets. During 1898, 400 pounds of hawksbill turtle shells were taken and sent to New 
York, where the best brought $5 a pound in gold. The nets used about Vieques and 
Culebra islands are 27 feet long, 8 to 12 feet deep, and of 12-inch square mesh. A few 
turtles are taken on the beaches, but the catch is principally by nets, which, with their 
wooden decoy turtles, are anchored near the coral reefs; the nets are visited once or 
twice a day during the turtle-fishing season, which is said to be in May, June, July, 
and August. 

• The hawksbill, green sea, and loggerhead turtles are reported more plentiful in 
this vicinity than elsewhere about Porto Rico. The catch, however, is small, only 
75 hawksbill turtles having been taken in 1898. The shell of the hawksbill is said 
to average from 8 to 6 pounds, and brings from 75 cents to $4 a pound in gold at St. 
Thomas. The loggerhead turtle is used only for its oil. The meat of the othiM* 
species is sold for food at cents a pound. 



FISHERY PRODUCTS IMPORTED BY PORTO RICO. 

The population of Porto Rico on October 16, 181^9, according to the census taken 
by the United States Government, was 953,243. That fishery products form an 
important portion of the food supply of the island is shown by the importation, in 
1897, of a]>out 33,449,422 pounds of dried, pickled, canned, and other fish, valued at 
1^2,123,931. The total imports for the year furnished for each inhal)itant an average 
of 35 pounds of fish. The value of imported fishery products, with the duty paid 
on the same during the five years named, was as follows: 



Year. 



r 



1893. 
1K94. 

189(;. 
1897. 



Value. 



SI. 32.'), 073. 52 
1. 049. <X) 1.42 
I,9S7.<J7(>.r.« 
1.815,010.89 
2. 12:?, 931. 46 



Duty. 



«87,r.77.1f) 
94, KM. 50 
122,087.99 
117,497.21 
139,(kU.35 



With the exception of occasional small shipments, principally of canned fish, 
to groceiN, this large amount of imported fish is handled by a comparatively small 
number of commission merchants, whose principal business is in sugar and coffee. 
In some cases the merchants own and work plantations, and all of them make large 
advances on crops which they dispose of by direct sales or as forwarding agents, thus 
providing return cargoes to vessels arriving with fish. A num})er of firms have 
branch houses at the three leading polls of Ponce, San Juan, and Mayaguez, where they 
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have long been established. The old leading firms have a high rating for integrity 
and financial standing. 

The manner of receiving and handling fish is similar at all ports, with some 
variations due to port charges, different climatic conditions, etc. 

Dry and pickled fish are received more or less regularly throughout the year, 
mostly from Halifax and Lunenburg, Nova Scotia. A few cargoes arrive from Yar- 
mouth, Nova Scotia, and oc<rasionally a cargo cx>mes from St. Johns, Newfoundland. 
The total receipts of dry and pickled fish in 1897 amounted to 33,449,422 pounds, 
from the following localities: 

Poundii. 

North American Britiah PoeseesionB 28, 048, 735 

United States 4, 909. 141 

All other neetions 491 , 546 

This amount approximated 85 per cent of dry fish and 15 per cent of pickled 
fish, the proportions of dry fish by species being 90 per cent cod, 7 per cent haddock, 
and 3 per cent hake. The proportion of a cargo of 2,000 quintals would be about 
jis follows: 425 tierces, 100 to 150 drums, 100 lK)xes, 100 half -boxes. Tierces contain 
450 pounds net, drums 125 to 140 pounds, boxes 100 pounds, half-l>oxes 50 pounds. 

The climate of Porto Rico, with its months of warm, damp weather and much 
rain, is very trying on dry fish. If not properly cured they will soon turn red or 
l>ecome soft and otherwise unmarketiible. Fish from the United States would prob- 
ably have to Im» cured harder than is customary for home or northern demand. They 
should l)e well l)ut not too heavily salted, and well dried. Small-sized cod that will 
pack in tierces and drums without bending are preferred to large fish, except for the 
small amount packed in ]>oxes, these being for the local city trade, in which large 
fish are desirable. December, January, February, and March are the best months 
for keeping fish in good condition in Porto Rico. The largest demand is in January, 
February, March, and April. 

In past years consumers of dry and pickled fish in Porto Rico have apparently 
l)een more concerned as to prices than (quality, much inferior fish being consequently 
sent to this island. Natives often buy fish, if of low price, that would not be used 
in the United States. Occasionally fish are condemned and destroyed by the city 
officials. The present indications point to a demand for a better quality of goods. 

Pickled fish are not much used. Split herring are pivferred to round, on account 
of keeping better, and bring $1 a barrel more. Alewives are not desired and are 
seldom received. Mackerel are too high-priced to have an extensive sale, the few 
received l)eing usually of small size on account of being cheaper. Smoked-herring 
receipts are light, and comprise both ''scaled" and ''lengthwise"" fish. Boneless fish 
are almost unknown; their introduction would be slow at first, and only small initial 
shipments would be advised. 

The total value of canned fish imported into Porto Rico in 1897 was only $151,408. 
High prices and duties may account for this small amount, which consisted chiefly of 
saixlines from Spain, receipts from that country having been free of duty, except 
when shipped under a foreign flag, which was seldom. If canned fish could be fur- 
nished at a low price, their sjilc would no doubt largeh' increase as their good qualities 
becsime more fully understood. 
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Imported fishery products may be considered by ports, as follows: 
San Juan, — The capital city of the island ha^^ a population of 32,048. Ite imports 
of fishery products are exceeded only by those of Ponce. In 1897 the canned fish 
imported amounted in value to $112,091, of which only $806 worth came from the 
United State^^. Boneless fish are occasionally received in small amounts by retail 
grocers. The receipts of dry and pickled fish in 1897 were as follows: 



From— 



British North Anierioa . 

United States 

other sources 



Total . 



Kilograms. Pounds. 

1 


Value. 1 

$139,453 
34,985 
19,227 


3,380,410 
268,729 
147,901 


7,452,524 
692,446 
326,065 


3,797,040 


8,371,035 


493,615 



Ponce, — The population of Ponce is 27,952. In the matter of fish imports this 
is by far the most important place in Porto Rico. The receipts for 1897 are said to 
be a fair avei-age of the imports of late years, and amounted in value to $1,016,447 
on diy and pickled fish, and $14,406 on canned fish. 

The value of dry and pickled fish received in 1897 was as follows: 

From British North American Possessions $771, 303. 52 

United States 234, 972. 50 

All others 10, 171. 17 

Total 1, 016, 447. 19 

Imported dry fish consists principally of cod-fish. Hake and haddock are said to 
stand the climate !)etter than cod, })ut only a small amount can be disposed of. Poor 
cod-fish is preferred to hake and haddock of much better condition and lower price. 
Of pickled fish, a few herring are used, but seldom any alewives. Split herring 
bring $1 a barrel more than round. Smoked herring are only used to a limited 
extent, ''lengthwise'" being preferred. 

Canned fish are little used, the amount imported in 1897 being valued as follows: 

From England $8, 215 

8i)ain 5, 808 

lTnite<l States 166 

France 184 

Italy 33 

Total 14,406 

Imported fish are usually distributed to the interior in original packages, but 
when goods are to go over bad roads the packages are opened by the purchaser and 
the contents packed in bags, which are carried by pack animals. 

The marketing of crops has some connection with the fish trade in the securing 
of return cargoes by vessels aiTiving with cargoes of fish. Coffee crops are moved 
from the last of October up to June; sugar crops from the last of January until the 
end of May. In 1899 the sugar crop began to move the first part of January, some- 
what earlier than usual. Return cargoes can usually be had from the first of February 
up to the end of April. 
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JA///</f////.i. — This oity, with a {H)pulati<)n of 15,187, rankts third in its fishery 
iiiiIK)rt8, and has for a \on^ time been a receiving and distributing point for a large 
amount of imjM)rted fishery products. ImiH)rted fish are distributed by sales through 
the interior, with occasional transfers of cargoes to other j)orts in which supplies are 
needed. The receipts of dry and pickled fish in 181)7 were as follows: 



Prom— KilograniM. ' P(»niHlM. | Value. 



I Hritlxh North AiiMTinm PoKHt^MNiotiH 2.235,907 

rnlt«K| StaU'« 122, 903 

I SiHiin I 2, 206 



' 4.929,32« f290,M7.91 

27i),9^5 15,-t5H.39 

i,mi I 2H6.78 



Total ' 2,»I1.01« 



r>. 206, 146 I 30('i.SSS.06 



The imports of canned fish (chiefly sardines) were comparatively unimportant, 
})eing valued at only 5i^ll>,732, of which W1K517 worth came from Spain. Boneless 
fish are unknown, but dealers express a desire for experimental lots, well cured, and 
hoiH* to crtMite a demand for lM)neless and canned fish, but do not encourage large 
shipments at first. 

The lM\st months for m(»eting with a gO(xl demand are January, February, March, 
and April. Shipments by the New York and Porto Rico Steamship Line van be made 
three times a month. These steamers do a freight and passenger business, making 
regular calls at Mayaguez, San Juan, and Ponce, and if there is sufficient inducement 
landings are made at ArecilK>, Aguadilla, and Arroyo. 

When cargo shipments by sail are made, return cargoes of sugar and mohisses 
can genenilly 1h» secured from the month of February to and including August. At 
the time this jKirt was visited, during the hitt(»r part of January, 1899, no cargo lot^ 
of fish had \yovn n^ceived for some time, and the freight rates by steamer only could 
1m» given. These were: For sugar in hogsheads 22 cents per KM) pounds, and 18 
c(»nts per KM) pounds wlu^n in l)ags. These rates are somewhat higher than in the 
previous year. 

Whol(»sjile values of dry cod (per KM) iK>unds) for the past three years are here 
shown bv months, as asiertaincd from tin* books of dealers at Mavaguez: 



Month. 



J an lilt ry — 
Ft'bniarv . . 
Manh..'... 

April 

May 

Juiif 

July 

Auj^uj*t 

S*'i>tt'in!H'r. 

(K'toln-r 

NovoinlMT . 
I)i*<*eii»b*T . 



Avt*ni>ff 0. 12i 



$.*). :)0 


ST). ;i{\ 


5<i.00 




a. 00 


7 00 


r>. u) 


7.00 


i.rn) 


r.. 00 


7. :iO 


:>. .V) 


7. oil 


y. 2.'> 


»;. jr> 


h.OO 


10. :io 


\ fiO 


7.00 


8. 25 


4.:k» 


fj.OO 1 

r>. oo 




M.75 I 




9.W) 


10. .'lO 


7.00 


0.00 ■ 


10. u» 


(1. 00 


().50 


.**. 2.1 



During January, 181)i), liie market was as follows: 

OkI-AhIi, f8 IHT 100 iKmndy; \n\ki\ J?"> to $♦> iK*r HH) jmmhhIs. 

HatkUM'k, $7 jht 1(H) immiiuIh: iH)ll«Mk, >s> to *»» \*rr UX) \xt\\iuU. 

PickUnl herring;, $4 to $♦> jkt Iwirrel for nmiul aii«l .*;|»lit; the latt«*r 7>\ a l»arn'l iuon» than rouiul. 

SnUuiuji in «»il <»r iiuiHtani, in l-jHrnn^l 1m»xi'>. 70 to «H) ««ont.w a «lozon. 
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Aredhf, — The population of Areribo is 8,0()8. In the imports of dry and i)iekled 
fish this city mnks fourth in the amount of value, which in 1897 were as follows: 



Fmm- 


1 Kilograms. 


Pounds. 

2,586,rw^6 
16,916 


Value. 


RritiHh North Ainorican rowic-Ksions 
United States 


1,173,279 
7, 673 


1 $152. 126. 27 
9'.>7. 49 






Total 


1,180,952 


2,603,552 


' 15;J.423.76 



Canned fish imports were all from Spain, amounting to ♦2,383. 

Of Ihe dry fish handled, some 25 per cent additional to the above was received 
from the San Juan and Ponce importers. The* original importiH's of the seviMiil ports 
draw on or supply each other according to the condition of the trade. The imports 
for 18J>7 are said to have been on an avcu-age with those of past years. The principal 
fishery im|)orts consisted of small-sized dry cod from Nova Scotia. 

A f/Kffdi/ fa,- -This place has a poj)ulation of 0,425 and is of considemble iini)or- 
tance as a distributing point for the surrounding country. The fish handled annually 
is stated to amount to about 2,500 ticMces of dry c(h1, 50(j barrels of pickled herring, 
and a small ciuantity of smoked and canned fish. Very little is imported direct, the 
supplies in genenil l)eing bought as needed from im])orters at Ponce, San Juan, and 
Mayaguez. Occji^ionally small ord(»rs are .sent to the United States. The direct 
imports of fish in 1807 amounted to 19,iH)5 kilograms, or 44,015 pounds; ^2,505 worth 
of dry fish came from New York and $2,845 worth of canned fish from Spain. Nearly 
all dry fish handled are ([uite small, these* })eing preferred to those of medium size. 

Boneless fish are unknown, and canned fish of American pack are seldom used. 
Dealers express a desire to increase tlnMr business with the United States, in the 
hope of receiving a blotter class of goods, adapted to their trying climate, the losses 
from fish turning red and spoiling luung considenible. 

Arroyo, — This is the port of entry for the .southeastern part of the island and has 
a population of 2,137. Dry and pickled fish are largely used and distrilnited through 
the interior, the monthly receipts averaging 120 tierces of dry fish. Most of the fish 
products come from importers at Ponce, the dircu't imports being small, as shown by 
the custom-house records during the past six years, as follows: 



1 


Year. 


Kilograms. 

1 

None. 
1,482 
:«,331 1 

6,:«o ' 

None. 
60,116 1 


I'lMindH. 


Value. 


1 

\m\ 




None. 
3.267 
71,278 
13,999 
None. 
i:«.533 




1 1894 




9U8 


1895 


. __ _ _ _ __ 


5 203 


1896 


825 


1897 




' 1898 


7,815 









The imports in 181)4 were all from the United States, those for the other yeai*s 
were from Nova Scotia. The only direct import in 1898 comprised 200 tierces and 
3 boxes of cod-fish and 1(K) barrels of herring, from Lunenburg, Nova Scotia. 
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STATISTICS. 

Imported tiwhery products being next to the largest in value of all the imports of 
Porto Rico, the following statistical tables will be found of much interest and impor- 
taiM'C. The records were taken from the original entries at the several custom-houses 
of the island. In all cases where value is given it is on a basis of Spanish paper 
money, which has had a fluctuating value, the average during the time shown in the 
tables })cing some 60 cents on a dollar for gold. 

Tahh' Mhoirlntj, from cotintric)* rereived and hj porU of nUry^ the (quantity, vahw, and duty jKiid tm Jiahertf 

producU imported into Porto Rico in 1897. 



Im|M>rte<l fmm — | 


PortMof entry. 


Dry. vit^kled. and 
Hmoked fish. 


Cann 


LHl fl«h. Shellfish. Total. 

i 




LbH. 


Value. 


Value. 1 Uw. 1 Value. 


Llw. 
13,080,247 


Value. 


1 

RrltlMli N»>rth Amer-^ 

lean provinces. | 


Ponce 

San .Inan 

Mayaf uez — 
Arecibo 

Total 

Ponce 

San Juan 

Mayafucz .... 
Aguadilla.... 
Arecibo 

Total 

San Juan 

San Juan 

San Juan 

Ponce 

San Juan 

Mayaguez .... 


13,080,247 
7,462,524 
4,929,328 
2.5'«i,636 


$771,303.62 
439,463.30 
290.687.91 
152,626.27 




1771,308.62 
439,463.80 
290. 587. 91 


•;■: - - 1 ----- 


7, 462, 624 




1 


4,929,328 
2,586,636 




::::::::::::::::::;:::,::;:;: 




162, 526. 27 






1 








28,(M«,736 


1,663.871.00 


' 




28,048.735 


1.653.871.00 




1 




rnite«l StaU-j* 


3.9M.809 

692.446 

270,956 

44,016 

16,916 


234.972.60 

34,984.77 

16,468.39 

2,695.45 

997.49 


732 
44 


$166.00 

806.00 

10.00 


'253' 


" ». '66' 


3.985.641 

596,253 

270,999 

44,015 

16,916 


235.1,'W.60 
:V>.748.77 
15, 468. 89 








2,606.46 
997.49 












1 










4.909,141 


288,966.60 


4.SiO 


982.00 


253 


8.00 i 4,913.724 


289,W8.60 


Norway 


97,968 

41.445 

862 


5,776.29 

2,443.87 

50.83 


1 




97,968 

41,445 

862 


5. 776. 29 






2 443.87 


Sit It land 








50.88 




' ' : 








Krauce 


6,366 
288 


316.42 
14.04 


811 

8,:«J 
901 


184.00 

1,894.50 

205.00 






6, 177 


500. 42 








8,591 
904 


1,908.54 








206.00 




Total 

Ponw 
















6,604 


330.46 


10,068 


2,28:1.50 






15,672 


2, 613. 96 










Spain 






26.fi09 
179,790 
124,766 
12.544 
10,287 


6,808.00 
108,814.50 
19,617.00 
2,W5.00 
2,333.00 






25,609 
641,426 
129,629 
12,644 
10,287 


5.808.00 


San Juan 

Mavafucz 

AfruHailia 


161,636 
4,H68 


9,531.21 
28().78 






118.846.71 




! 


19.808.78 








2.845.00 




Arecibo 

Total 

Ponce 










2 333 00 












166,199 


9,817.99 


652,996 


139.317.50 






819,495 


149 136 49 










Italy 






148 
168 


33.50 
38.00 






148 
2.196 


33.50 




San Juan 

Total 

Ponce 

San Juan 

Total 

San Juan 

rPonce 

San Juan 

{.Mayafuez — 

Aguadilla . . . . 
lArecibo 

Grand total. 


2,028 


119.60 






157.60 












2,02M 


119.60 


816 


71.50 






2,344 


191.10 










KnulfiiKl 


155,252 
21H 


9,864.T3 
12.87 


:M'.,222 

i,5:m 


8,215.30 
348.00 






191,474 

1,752 


18, 070. Oct 








360 87 












155,470 


9,867.60 


37,756 


8,.563.:«) 




193,226 


18,430.90 


Gfrmany 


2i,r*o 


1,278.42 


842 


191.00 






•22,622 


1 469 42 








ToImN 


17.225,674 
8.371.085 
5,2U->,146 
44.016 
2,60:<,562 


1,016,447.17 

493,615.20 

806,338.08 

2,696.46 

153,528.76 


63,622 
494,241 
126,714 
12,644 
10.287 


14,406.80 , 

112.092.00 253 
19,732.00 ' 


"8.' 66" 


17,289.196 
8.866,629 
5,330,860 
56.569 
2,613,839 


l,080,85:t.97 
605.715.20 
326. 06.'). 08 




2,333.00 
2.846.00 




5.440 46 








166.K'«.76 




33,449.422 


1,972,614.66 


706,308 


161.408.80 1 253 

1 


8.00 1 34.156,983 


2,128,981.46 
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Table Bhowiyyjy fnttn njutdrieH received, the f/uatUity and ixUue of fishery prodiwU iinftorled inU) Porto Rico 

durijuj 189S, 1894, 1895, 1896^ and 1897. 



Imported from— 



1H98. 

British North American proviiu'os . 

ITiiitt'd States 

Norway uii<i Sweden 

France 

Spain 

England 

Germany 






Lbs. 



785,264 
24.079 



299,235 
2,747 
49, 410 



Value. 



»l, 211, 070. 77 
46,304.70 
1.419.86 



17,645.03 

161.98 

2,913.66 



Total I 21,698,830 



1894. 

British North American provinc^es 

United States 

Norway and Sweden 

France 

Spain 

Italy 

England 

Germany 

Holland 



21,801,202 

3.355,890 

23,788 

1.281 

124,003 

817 

772 

51,476 



1,279,515.90 



Claimed fltfli. 
Lbs. ' Value. 

33*781 r$7.* 661*66' 



Sbollflih. 
Lbs. I Value. 



Total. 



I 



S272. 16 
72.96 



2.526 I 1,995.50 
148.896 I :t3,769.00 I 7,500 
6,510 I 1,476.50 2,010 
1,354 I 307.00 ' I 

. 1 1 

193,067 45,209.50 ! 9,510 | 346.12 



1,285,729.38 I 

197,886.91 I 

1,402.70 

75.63 

7, 312. 11 

18, 72 

45.50 

3,035.37 



84.854 I 19,244.60 



2<>5 
1.58^ 



13,803 I 3,130.50 3,8.58 
552.727 ll25,:V)(i.50 I 110 



22,618 I 
2,9tW ! 
1.512 , 



5, 136. 50 
673.00 I 
343.00 ' 



Total. 



?29 1.495,506.22 678.512 Il53,884.00 



1895. 



British North American i)roviiucs. 27, "291, 194 

rnited States l,696,2i^8 

Norway and Sweden 71, 957 

France ;; ;; \- 

Spain 61, 516 

Italy. 



England — 
Germany . . . 
Denmark... 

Total . 



2, 161 
5,090 
16.8.54 



.... 29,145,010 



1896. 



British North American pmvincc.v. 26. 399, 153 

French North American pnjvinccs. 154. 919 

United States 1 . 606, 53h 

Norway and Sweden 101, 355 



France . 
Spain .. 
Italy. 



England... 
Germany . . 
Denmark . . 
Venezuela . 
Cuba 



Total . 



12,875 
190,411 



1,W)2 

35,797 

24 

45. 195 



28,547,929 



1897. 



r 



l,tiU9, 
KX), 



2x1. a5 
(r22. 13 
244.07 



3,627.39 



127. 40 
300.17 
993. 85 



6, 
1,173, 



,718.59<1.0<) 11,184,826 



1,556,680.06 
9, 135. 10 
94. 732. 82 
5,976.62 
759.20 
11.227.97 



98.02 
2,110.81 

12. 35 
2.665.00 



1,683.397.95 



British North American province.**, 

United States 

Norway 

Sweden 

Scotland 

France 

Spain 

Italy 

England 

Qeimany 



Total. 



28,048,735 

4,909.141 

97,958 

41,445 

862 

5,6(M 

166,499 

2.028 

155,470 

21,680 



33, 449, 422 



1,653,871.00 

288,958.60 

5.776.29 

2.443.87 

80.83 

330.46 

9,817.99 

119.60 

9,867.60 

1,278.42 



1,972,614.66 



439.50 



1,210.60 
2(16.151.50 
39.00 
404.00 
470.00 



268,714.50 



14.976 3.396.r.() 



9,328 I 2,115.50 

.547, 04« I124,0f>8.50 

79 I 18. WJ 

H.0O;i 1,81.5.{K> 

794 180.00 



9.60 

57.60 

140.00 

4.00 



Lbs. 



Value. 



20,538,095 l$l,211,070.77 
819,045 53,966.20 



24,079 
2,626 
155,631 
11,267 
50, 7(V4 



1,419.86 
1,995.50 
51,686.19 
1,711.44 
3,220.66 



21,901.407 I 1,325,070.62 



21,804,202 
3,441,00l» , 
25,375 
18,942 I 
676,840 , 

317 
23,420 
54,444 , 
1,512 



1,285, 72<». 38 

217,141.01 

1,4<W.30 

3,346.0:i 

132,672.61 

18.72 

5.182.00 

3,708.37 

343.00 



5,820 



211.20 I 26,046,061 1,C>49,601.42 



7.52 



9,879 I 358.48 



27,291,194 

1,698,383 

71,957 

5,337 

1.2+1.921 

172 

3.942 

7, 162 

16,854 



10,086 ; :^6<'..00 30.339,922 



183 I 



6.64 



580, 228 



4,330 



.1 :^02 I 10.9ii 



131.593.50 I 536 



9S2.00 253 



10,068 
652,996 

316 
37,756 

842 



2,283.60 

139,317.60 

71.50 

8,563.30 

191.00 



706,306 



151,408.80 263 



8.00 



26,399,153 

154,919 

1,621,697 

101,355 

22,2a3 

737.510 

79 

9, 6«y> 

:«,591 

24 

L'>,195 

302 



29,128.693 



,609,281.05 

100,469.15 

4,244.07 

1,210.50 

270,137.37 

39.00 

531.40 

770.17 

993.85 



1,987,676.66 



1,566,680.06 

9, 135. 10 

98.135.% 

6,976.62 

2,874.70 

135,298.31 

18.00 

1.913.02 

2,290.81 

12.35 

2,665.00 

10.96 



1.815,010.89 



28.048.735 

4,913.724 

97,958 

41,445 

862 

15,672 

819,496 

2 344 

198! 226 

22,822 



34,156,983 



1,653,871.00 

289.948.60 

5,776.29 

2,443.87 

60.83 

2,618.96 

149,136.49 

191.10 

18.430.90 

1,469.42 



2,128,93L46 
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In tli«' followiiij^ Uihlo mo j^iven tho (|uantity and valiio of fish and fishory 
pnKliirts ini|M)rtod hy Porto Rico durinj^ calendar year lH\)i). The figures are tlione 
of the division of eustonis and insidar affairs, War Department, and were published 
in th<* bulletins j^iving a monthly smnmary of eommerreof the island of Porto Rico. 
No lijrures ar«» available for the vear 1S1>8. 



Int|M)rl<*«l froiiW 



(MTiimny 

riiitt-d StHt»*N 

Fraiui» 

S|tniM 

lt«ly 

('nimdii iumI Nova Srotni . 
Cu»>H 



T..lnl . 



Ini|Hirlril frtnu- 



(JiTiimny 

riiiu*<l KiiiK<l<ini 

rnitt-i! Sialt*> 

FraiK'tf 

Sptiin 

Italy 

Ciitiuda ati<1 Nova S<-otia . 

Total 



Jainmry. 
Liu*. Vtthu*. 



Ffbruary. 
Lt>n. I VhIiu'. 



Marih. 



'iJl.KW I $9.1ttr> 
i7.(Vir» I r.7:i 

m, 576 4. 167 



W9. ."Vst; 



n, i'ji\ 



•J, aw 

310.457 I 
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THE FISHES OF PORTO RICO. 



By barton \V. EVERMAXX and MILLARD C. MARSH. 



INTRODUCTION. 

In preparing this report uiK)n the fishes of Porto Rieo it seemed desirable to 
include not only those obtained f>v us. ))ut to ^'ivv diagnoses of all the families and 
genera and detailiKl desi'riptions of all the sjxH*ies now known from those waters. 
That the speeies may l>e readily determined we have given v(*rv full keys leading to 
the definite identification of each, including certain genem and sj^ecies which, though 
not yet actually known from P(»rto Kican waters, may hermifter l)e found to oivur 
there. The unrecorded genera and species an*, however, not numbered in the keys. 
The keys to the families are also of the same character. 

The keys and all the diagnoses of families and geneni are adapted from '"The 
Fishes of North and Middle America. " l)y Jordan c^c Evermann. which work we have 
followed in the ari-angrmi^nt and stMjuencc of genera and si^H-ies. 

The descriptions of all the specitv*^ of whicli wt' have s|>ecimens have either l>een 
wholly from Porto Rican material or verified u|)on sjxvimtMis from that island, and 
in the majority of cas(»s the color d<»scriptions are from living spmimens. 

The common names inclosed in (juotation marks are the names by which the 
species are known in Porto Kico. The otht»r conunon names are those by which the 
8pei*ies are known at Key West or clsewhrrc 

It has not lH»en the intention to give nuich syni>nymy. In every case reference 
is made to the original de.scM'iption of each sp<»cics. to all original synonyms, to Poey's 
and StahFs papers on Porto Kican fishes, and to Jordan & Evermaiurs "Fishes of 
North and Middle America." The loi*ality named at the end of each reference is that 
from which the type of the species cnune. 

Of the 41» c-olored plates, 33 were made by Mr. A. H. Baldwin, and 16 by Mr. 
C. B. Hudson. All those by Mr. Baldwin were painted f>n lK)ard the JFf^/t JIafrl\ the 
fish l>eing placed in an a<iuarium as s<K)n as caught and the life colors gotten V>efore 
they had undergone any appnvialile change. 

Among the fishes painted frou] life by Mr. Hudson at Key West, Fla., in the 
winter of 18i*T-l>S. are KJ si>iMies whith occur in Porto Kico, and his paintings of 
those are used in this rej^ort. The fish were selected from those (usually a large 
number) brought in by the fishermen in the live-wells of their boats and transferred 
to a large aquarium on the pier only a few feet distant from the fishing lx>ats, where 
they were kept in as nearly a nonnal condition as possible while ))eing painted. We 
can not give too high pi-aise to the artists, Mr. Hudson and Mr. Baldwin, for the care 
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and tidelity with which they have done their work. All who are familiar with the 
life-<'<»l()i>» of the .sjM»eies and who have seen the^se paintings have lx»en struck with 
their a<*('uniev, fK>th as to color and structural detail. 

The lithoji^niphers, M(»ssrs. Julius Bien & Co., have j^iven faithful and satisfactory 
reprcnluctions of the originals. 

li«»sid(»s the colored plates of 4J> species, 115 drawings were to be reproduced, each 
5.25 inches long, as cuts illustrating the text. But as these pages were being written 
all of thos4» dmwings were destroyed by fire in New York. Steps were at once taken 
to hjive the !>S new species redrawn. Some of the others (*an not f)e replaced, but S2 
of them had i-ecently been repro<luced in the " Fishes of North and Middle America,'' 
))y Jordan & Evermann, and through the courtesy of the U. S. National Museum the 
same block> are usi^d for illustmting this re]X)ii:, }>ut we were thus (»ompt41ed to 
have th(»m apiH»ar 4.:ir> inches long instead of 5.25 inches, as originally intended. 

Another s(»rious loss was incurred by the f)urning of the model and training 
sch(K)l at San Juan, July 1, resulting in the total destruction of a valuable collection 
of tishes made in tlu* vicinity of San Juan by Mr. Oscar Riddle, and his notes upon 
them, )K)th of which he was al)out sending for use in preparing the present paper. 

As already stilted, the investigations of the Fish Commission in Porto Kican 
waters, though extending over about forty -five days and really embracing not over 
thirty-eight daiys of actual work, resulted in adding to the known fish fauna of the 
island nearly 2(M> species, among which were 8 genera and 83 species which are new 
to sciiMu-e. The 8 new genem and 20 of the new species were described by the present 
writers in the Annual Keport of the IT. S. Fish Commission for 1899.* 

One of the new eels {Aphthalmlchthys caribhexis)^ the type of which was collected 
by Mr. G. M. Gray, was described by Drs. Gill and Smith in Si*ience for June 22, 1900.* 

The following is a full list of the new genera and species resulting from these 
investigations. Those which appear for the first time in this report are indicated by 
the star. The number following each name is that which the type sptH'imen bears on the 
register of the l'. S. National Museum, in which all the types are deposited. Cotypes 
of species of which duplicate sjMH'imens were obtained are in the reserve series of the 
U. S. Fish Couunission and in the Museum of Leland Stanford Junior University. 



SjKfU***. TyjK'No. SjRH'U'H. Type No. 



SpliugcbrHnchiiK ophiont'UM • 49526 

l.viMHlontlM albimeiitiM * 41».Vi7 

Lvc»HK!ontis jordHiii ^aVW 

Molfphorus Ivolepih ♦ 49r)2K 

Stoli'phonis ffilfHTti lua-W 

StoU'phonw gHrnmni 4y:^«iO 

A |H>K« »n H(>Ilicauf la * 19lVJ9 

MyrU'n»pt^n"U lKiwt'i>i * 4^5:^0 

PritnuKlt's iMiIdwUii 4Witil 

Nttnnu'iiis nuicalophthHliim."* 49r>:^l 

(^ulHinus kcndnlli 493<;2 

Donitonutus demri.- 493(>;> 

S<*ori»a"na albifim!>riji ♦ 4»5:f-! 

S<'on»;t'na iKT^ii * 4ur>Si 

Tontinus lH*anonim • I 49534 

Sicydium cupiita- \ AWiA 

GobiU}< bayiiuu>iieiisi}4 49:U>5 



Doiimannia DoqueronenRis 

Mirrogobius meeki 

Gilliaa 


...J 49:167 


(JiHias jordani 


1 49:168 


Malac'octcnus culebnii 


49:}69 


Malac>ocWnuM moorei 


49:^70 


Mala<'0<"tt*niw puertoricensis . 


49:^71 


AiK'hcnoptvniM iilbicaudus 


49:t7:? 


Auchenoplenis fajanlo 

Aurhciic)i)tt*niM niljCMH*ii.> 


49374 


Auchenoptonis ciiiKulatus 

Auohoni8tius 


....; 49;J75 


AuchenistiuM ntalili 


1 4«W7*i 


C^ralliozetus .' 


Coralliozt'tus cardoiui* 

Knil>k'niariu paiidioiiis* 


...J 49;i77 


Cithari<'hthvH arenaceiiK* 


49.'>:i6 


Halieutichthys smlthll ♦ 


....' 49:>37 



* Dejforintion of now jri»nera and HiKX-ien of fishes from Porto Kico. Koport V. S. Fish Com, 
18<n) ( DiHvmlK^r 19), :i51-:^i2. 

'Tlie Moringuoid FVls in Amoriran Waters, hv Tht'o. (iill and H. M. Smith. <Si*ii'nn*, N. S., 
v«»l. XI, No. L'8<5, pp. 97:5-974, June 22, IIHM). 
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The total number of fishes now known from Porto Rican waters is 291 species. 
Prior to the investigations by the U. S. Fish Commission the number was 99. Of 
the 291 species, 263 were obtained by us, and of this number 33 species proved to be 
new, which is more than 12.5 per cent of the species collected by us, or 11.3 per cent 
of the entire known fish fauna of the island. 

The 291 species represent 76 families and 165 genera, 3 of the latter being new. 
The majority of the families and genera are represented by but few species each. 
Among the families with largest representation are the grunts {Ilmmdidce), with 17 
species; the sea basses and groupers {Se?*ramd(e)^ with 16 species; the pampanos {Car- 
angidcB) and parrot-fishes (/Sca/*/^), with 15 species each; and the blennies {Ble?imidw) 
and gobies ( Oobiid^e)^ with 14 species each. The snappers {Lutlanidce) are represented 
by 11 species. The largest genera are Sparlmnia^ with 11 species; Neom(miis^ with 10; 
II(]etnylo7iand Stolephorm^ with 8 each; and Caranx^ Scorpceria^ smd Auc/tenopteni^^ with 
5 each. Several families and many genera are represented by a single species each. 

The food-fishes of the island are immerous as to species, but only fairly abundant 
as to individuals. The absence of extensive shoals or banks about the island, the com- 
paratively limited area of shallow water about the river mouths, and the fewness and 
small size of the bays, are evidence that there can not be suitable feeding-grounds 
such as could support large numbers of commercial fishes. The number of species of 
fishes used as food is, however, large, as is shown in the chapter on the commercial 
fisheries of the island. 

A comparison of the fish fauna of Porto Rico with that of Cuba and other 
neighboring regions will prove interesting. Poey records 499 species from Cuba, 
301 of which have not been taken in Porto Rico. Of the 291 species known from 
Porto Rico, 198 are common to it and Cuba, while 93 of them are not known from 
Cuba. 

The number of species known from the Florida Keys is almost exactly the same 
as the niunber recorded from Porto Rico. With few exceptions the food-fishes 
found at Key West, Ilabana, and Porto Rico are identical, and the same is true for 
Jamaica, from which Jordan & Rutter give a list of 197 species. Of these, 45 were 
not obtained by us, and of our 291 species, 139 were not listed by them from Jamaica. 

The si^ecies common to Key West, Habana, Jamaica, and Porto Rico, however, 
show that those four regions belong to one fauna — the W^est Indian. It is true that 
at Key West are found a number of species which are not yet known from the West 
Indies, and which probably do not occur among them, but they are mostly stragglere 
or the peripheral species of the faunas of the Gulf and the coast of the South Atlantic 
States. 

Another remarkable feature of the Porto Rican fish fauna is the paucity in the 
representation of the cyprinodonts. The family Pcmiliidw is a large one, and in most 
of our tropical waters it is represented by many species. From Florida 21 species 
of this family are recognized, but only 2 are known from Porto Rico. This great 
diflPerence is doubtless largely due to the marked difference in the character of the 
environment. The FcecUiidcB are chiefly fishes of brackish water and mud bottom, 
conditions adequately met in Florida, but almost entirely absent from Porto Rico. 
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KET TO THE FAMILIES OF FISHES EEFBESENTED IN WEST INDIAN WATESS.^ 

I. — Ventral Fins Present, Abdominal. 

A. Back with an adipose fin behind the single-rayed dorsal i\n. 

B. Head with 4 to 8 long barbels about the mouth and nostrils Silurid-E. 

BB. Head without barbels as described above. 

C. Sides of body without photophores or luminous glands; no barbel at throat. 

D. Pseudobranchiai pre.«ent. 

E. Maxillary very narrow, ru<limentar\'. or obsolete; hyp<>coracoi<ls not divergent Svnodontid-e. 

EE. Maxillary well developed, dilated behind: pectoral normal: hypocoracoid.s mostly divergent Vulopid.k. 

DD. Pseudobranchia? absent. 

F. Pectoral undivided, subhumeral: pseudobranchire absent Benthohaurid.k. 

FF. Pectoral rays elongate, arranged in two groups Bath ypteroidid *:. 

CC. Sides of body with photophores more or less developed. Biirbel at throat present, very long: lw)dy naked. 

ASTRON ESTH I D.«. 

G. Vertebral .spines projecting through skin of back before dorsal fin; iKKly short and deep, greatly compressed. 

STERNOPTYCHIDJi. 

GG. Vertebral spines not exserted in front of dorsal. 
H. Pseudobranchia? present. 
1. Premaxillariea forming entire margin of upper jaw; body sca!y; opercular apparatus complete. 

J. Form elongate, the snout pK)inte<i, barracuda-like; photophores very small Paralepidid^. 

JJ. F(»rra oblong, the snout not much pnxluctMl; photophores conspicuou." M yctophidje. 

II. Premaxillaries not forming the whole margin of upper jaw, the maxillary entering into it; tjody naked; opercular 

apparatus incomplete Maurolocidjk. 

HH. Pseudobranchia' absent: mouth large, with canine teeth: scales <leciduous or wanting Chauliodontid.k. 

AA. Back without adipose fin. 

B. Dorsal fin single, made up of rays, and not prec<'(led by a series of free spines or followed by finlets. 

C. Tail evidently strongly hetert>cerc*il: s<*ales ganoid; no gular plate; dorsiil fin short Lepisosteid.c 

CC. Tail not evidently heterocercal. 

D. Tail tapering to a point, without caudal fin; anal fin very long, of alx»ut 2(K) rays: iMMly scaly HaL06aurii».i:. 

DD. Tail not tapering to a point; caudal fin developed. 

E. Body naked. 

F. Thn>at with a long barbel; no caudal filament: mouth large. 

G. Barbel free at tip Stomiatid.*:. 

GG. Barbel connecting throat with symphysis of lower jaw Malacossteid.*:. 

FF. Throat without barbel. 

H. Caudal fin with a long filament; body elongate: mouth very small Fistulariid.*;. 

HH. Caudal fin without filament. Pectorals present Rondeletiid.*:. 

EE. Body scaly. 

I. Head with a large divided luminous plate in place of eyes Ipxopid.k. 

II. Head with normally developc*d eyes. 

J. Anal fin with many spines; mouth toothless, sucker-like LiPoaEXYii>«. 

JJ. Anal fin without distinct spines. 

K. Pectoral fins inserted high, near axis of bo<iy; lower pharyngeals united; lateral line along side of belly. 

L. Jaws each with long sharp teeth mixed with smaller ones Esocin*. 

LL. Jaws with small equal, ccmic or tricuspid teeth. 

M. Lower jaw more or less produced; teeth tricu.spid Hehirampuidj^^ 

MM. Lower jaw a little produced; teeth conic; pectoral elongate, forming an organ of flight Exoccetid.*:. 

KK. Pectoral fins inserted below axis of body; lower pharyngeals sepanite. 

N. Phosphorescent spots present: teeth unequal Chailiodontid.e, 

NN. Phosphorescent spots none. 
O. Head scaly, more or less. 

P. Maxillaries connate with premayilljiries; jaws long Synodontid.*:. 

PP. Maxillaries distinct; ui>per jaw protractile, its margin fornuni by premaxillarit's alone: no lateral line.PoJCiLiiD-t:. 
OO. Head naked. 
Q. Dorsal fin inserted more or less before anal (rarely slightly behind it); shore fishes or river fishes, usually silvery 

in coloration and with skeleton firm: air-bladder well developed. 
R. Gular plate present, between bmnches of lower jaw: mouth large; teeth present, all pointed: axillary scales and 

sheaths large Elopid.s. 

RR. Gular plate none. 
S. Lateral line well developed: mouth small, horizontal; {H)sterior part of tongue and roof of mouth covered with 

cf>arse-pave<l teeth Albi*lii>-«:. 

SS. Latertil line wanting: no gular plate. 

T. Mtmth nuxlerate, tenninal. the maxillary of about 3 pieces; stomach not gizzard-like Clupeid.k. 

TT. Mouth subinferior, very large. lx*low a tapering, pig-like snout: ma.xillary very long EsGRAUUDiDiE. 

QQ. Dorsal fin posterior, op|)osite anal; deep-seji fishes, of l(K>se organization; mostly blackish in color; mouth hiiihII, 
with small fM)inted teeth; air-bladder wanting Alepocephalid^. 

» The lancelets, sharks, and rays arc noi included in this key. 
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BB. Donal fin single, preceded by free spines. Bodyscaly; snout tubular Aulostomidje. 

BBB. Dorsal fin composed of free spines; ventrals with 1 or 2 spines each; body elongrate Notacanthidjs. 

BBBB. Dorsal fins 2, the anterior of spines only, the posterior chiefly of soft rays. 

U. Pectoral fin with 5 to 8 lowermost rays detached and filamcntowt Polynemidjs. 

UU. Pectoral fin entire. 

V. Teeth strong, unequal; lateral line present Sphyr.xnidjb. 

VV. Teeth small or wanting; lateral line obsolete. 

W. Dorsal spines 4, stout; anal spines 3 Muoiudje. 

WW. Dorsal spines 4 to 8, slender; anal spine single Atherinidje. 

II. — Ventral Fins Prbsent, Thoracic or Subjugul.\r, Number op Kays definitely I, 5. 

A. Gill-openings in front of the pectoral fins. 

B. Body more or less scaly or armed with bony plates. 

C. Ventral fins completely united; gill-membranes joined to the isthmus; no lateral line Gobiidje. 

CC. Ventral fins separate. 

D. Suborbital with a bony stay, which extends across the cheek to or toward the preopcrcle; cheeks sometimes 

entirely mailed. 

E. Pectoral fin with 3 lower rays detached and free; head bony Triglidje. 

EE. Pectoral fin with 2 lower rays detached and free; bodymailed Pkristkoiidje. 

EEE. Pectoral fin entire; slit behind fourth gill small or wanting. 

F. Dorsal spines 4; lips fringed; eyes superior Urano6COPIDJB. 

FF. Dorsal spines 8 to 17; anal spines 3; body scaly Soorpjenidjb. 

DD. Suborbital stay wanting; cheeks not mailed. 

G. Spinousdorsal transformed into a sucking disk on topof head, composed of 8 to 30 transverse plates.. Echeneioidjb. 
GG. Spinous dorsal (if present) not transformed into a sucking disk. 

H. Dorsal spines all or nearly all disconnected from each other. 
I. Body elongate, spindle-shaped Rachyckntridjb. 

II. Body oblong or ovate, compressed. 

J. Caudal peduncle very slender, the fin widely forked: preopercle entire Caranoidjb. 

JJ. Caudal peduncle stoutish, the fin little forked. Gill-membranes broadly united to isthmus Ephippidje. 

HH. Dorsal spines (if present) all, or most of them, connected by membrane. 

K. Pectoral fin ^\ith 4 to 9 lowermost rays detached and filiform Polynemidjs. 

KK. Pectoral fin entire. 

L. Dorsal and anal each with 1 or more detached finlets. 

M. Anal preceded by 2 free spines Caranoida 

MM. Anal not preceded by 2 free spines. 

N. Caudal peduncle keeled Scombridje. 

NN. Caudal peduncle not keeled Gempylidje. 

LL. Dorsal and anal without finlets. 

O. Lateral line armed posteriorly with a series of keeled plates; 2 free anal spines; gill-membranes free from isthmus. 

CARANOIDiB. 

OO. lateral line armed posteriorly with a sharp, movable, lanceMike spine, or with a few bony tubercles; scalessmali, 

rough; gill-membranes adherent to Isthmus Tbuthidid je. 

OOO. Lateral line unarmed. 

P. Throat with 2 long barbels (placed just behind chin) ; dorsal fins 2 Mullidjc. 

PP. Throat without long barbels. 

Q. Anal fin preceded by 2 free spines (these obsolete in very old, joined by membrane in very young) Caramqidjb. 

QQ. Anal fin not preceded by free spines. 

R. Nostril single on each side; lateral line interrupted; lower pharyngeals united. 

8. Anal spines 2 Pomacentridjb. 

SS. Anal spines 3 to 11. Fresh- water fishes Cichlida 

RR. Nostril double on each side. 

T. Lateral line extending to tip of middle rays of caudal. 

U. Anal spines 3, the second strong. 

V. Dorsal fins 2, separate; body elongate Centropomidjc. 

VV. Dorsal fin continuous Hjbmvlidxl. 

W. Anal spines 1 or 2, the second large or small Sci JKNiDiS. 

TT. Lateral line not extending beyond base of caudal fin. 

W. Gills 3.5, the slit behind the last very small or wanting. 

X. Mouth not vertical, lips not fringed; dorsal fin continuous, spines 8 to 18; scales cycloid; lower pharyngeals united. 

Y. Teeth in each side of each jaw united, forming a sort of beak Scaridje. 

YY. Teeth distinct or nearly so, the anterior usually more or less canine LABRiDiE. 

XX. Mouth nearly vertical, the lips with fleshy fringes; dorsal divided, the spinous part short, of about 4 spines; lower 

pharyngeals separate Uranoscopida 

WW. Gills 4, a long slit behind the fourth. 

Z. Teeth setiform, like the teeth of a brush; body elevated, longer than deep, the soft fins completely scaled. 

a. Dorsal fin continuous CHiKTODoxTiDJE. 

OO. Dorsal fin divided Ephippid.«. 
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ZZ. Twth not wtiform. 
h. B<Mly deeper than long, e<>vere<i with rough rH^alen; dorHal npinet* 8; anal Ri)In»»M 3; noft flns* very long — Caproida. 
hh. K(Mly longer than deep. 

r. (Sill-membrant^M bn«dly joined to iNthmu8; body long and low; no lateral line Gobiidje. 

rr. Gill-membraneH free from iHthiuu8 or very ni»arly so. 

d. Premaxillarii>M exoewively protractile, their lia>«l pnjcess very long, in a gnK>ve at top of cranium. 

r. Teeth fimall ; wales large, nil ver>': spint»w strong (iRBRIDAC 

tr. TcH'th n<me; wpinefj slender Mjenid*. 

tUi. Premaxillariitt moderately protra«*tile or not protractile. 
/. lateral line incomplete or interruirte<l, running close to dorsal lln; dorsal spines very slender, cnrntinuous with the 

soft rays: b<xly low, covered with small scales; anal fln ver>* long OPurriiooNATHiDJR. 

ff. Lateral line, if present, not as above. 

ff. Anal fin much longer than dorsal; iKMly much comprea8e<l, the In'lly prominent Prmph ebididjr. 

fjg. Anal fin not much, if any, longer than dorsal. 
h. INeudobranchiie wanting or coveriHl by skin; dorsal fin of soft rays, only beginning as a crest on the head; caudal 

widely forkwl. Pelagic flsht»s Coryph jqcidje. 

hh. INeudobranchlfP develope<l. 

i. Spinous dorsal of 'J or 3 short spines only; anal without spines; scales small, smtNith Sebranidjc. 

a. Spinous dor)<al, if prt»sent, not a»al)ove. 

J. Dorsal fin continuous, the spines few. slender; maxillar>- usually with an enlarged t<x)th behin<l; nape sometimes 

with an adipose appendage; anal fin long, even MALACANTHiDiK. 

jj. Dorsal fin continuous or divided, not as above. 
k. Pewh-like fishes, the caudal iKHluncle not ver>' slender, the scales well develop««d, ctenoid or cycloid; the dorsal 

with distinct spines: the anal with at least 1 spine. Its soft rays usually few. 
i. Maxillarj- not sheathe<l by the |)r«>orbital. or only iiartially coven»<l by the edge of the latter; ventral with its 
acct»ssor>' scale ver>' small or wanting; iKH'toral without accessory s<'ale; sheath at bast? of spinous dorsal little 
develope<l; vomer usually with teeth: o|>en>le usually ending in a spine. 
III. Preeaudal vertebne with transverse i)n)<M»sse8 from the third or fourth to the last; ribs all but the last 1 to 4 seaslle, 
insi.*rted on the centra behind the transverse processes; anal spines 3: species silver}- in color, the dorsal deeply 

notched, with 10 spines: vertebrae 10+15=25 Kuhliidjc 

mm. Preeaudal vertebne normal, anteriorly without transverse processes; all or most of the ribs inserted on the trans- 
verse process*»s when these aredevelope<l. 

M. Anal spines 2. rarely 3; vertebne 24 or 25; dorsal fin divided. Marine fishes Chf.iia^difteridjk. 

nn. Anal spines 3. never 2 nor 1; dorsal fln continuous or divided; vertebne 24 to X). 
o. Vomer, and usually fialatim's also, with tet^th. 
p. Anal fln shorter than dorsal: head not everywhere covertnl wilh nnigh K-ales; i>ostoi>ular part of head not 

shortene<l Serranidje. 

j>. Anal fln scarcely shorter than dorsal and similar to It; head and body everywhere covered with rough scales; 

body deep, compressed, the posterior part of head shortened I^riacanthida. 

rw. Vomer without teeth ; dorsal fin continuous; Ixnly deep, compressed I^botidje. 

//. Maxillary slipping for most of Its length under the edge of the preorbital, which forms a more or less distinct 
shi>ath: ventrals with an accessory wale; opi-n-le without spinw: niaxillar>' without supplemental bone; anal 
spini*s 3, rarely 2. 
q. Fishes carnivorous; intestine of moderate length; teeth in jaws not all Incisor-like; vertebne usually 24 or 25. 

r. Vomer with teeth, these sometimes very small : maxillary long Lvtiakidjs. 

rr. Vomer without teeth; i>alatines and tongue toothk»ss. 

*. Teeth on sides of jaws not molar: maxillaries f»>rmed essentially as in the Serranidie: preopenrle mostly serrate. 

Hkmvudml 
M. Teeth on sides of jaws molar; maxillaries petniliar in form and in articulation; anterior teeth conical or else more 

or lesH incisor-like, preopercle entire Sparid.e. 

fjtj. Fishes herbivomus: intestinal canal elongate; anterior teeth in jaws incisor-like; no molars or canines; premaxil- 

laries moderately protractile K yphosid.c. 

kk. Mackerel-like fishes, with the caudal peduncle usually very slender, the fin widely forked, the .M>ales various, 
usually not ctenoid; the dorsal spines various; anal fin long. 
t. S<*ales firm, linear, parchment-like; body compri>ssed; bones of head rough; dorsal spines few; mouth small. 

UKAMMICOi.EPIDin.K. 

//. s<'ales not linear, m^wtly cycloid. 

II. Dorsal fin very long, all the rays soft: skeleton soft I< ohtkid*. 

KM. Dorsal fin with 3 or more spines. 

V. Dorsal fin di\ided, the spines 6 to 12 in number. 

II'. s<*ales weak, cycloid; jaws without canines Nomeid^ 

irir. Si'ales firm, each with a median ridge: no canines Steinegeriid.e, 

rr. Dorsal spines 3 or 4. the fin not divided. 
BB. Htnly scaleless. smooth or armed with tubenles. prickles, or s<'attere<l bony plates. 

('. Bn'ast with a sucking disk: gill-membrane free from the isthmus; no spinous dorsal GoBiESociD.f:. 

CC. Breast without su<'klng disk. 

D. Gill-membrane>> broadly attached to the isthmus. 

E. Ventrals completely united Gobiid-e. 

EE. Ventrals widely separated; body depresse<l; preopercle ^»ith a stning spine <:allionvmid,»:. 

DD. Gill-membranes nearly or quite free from the isthmus. 
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F. Anal preceded by 2 free spinca (these lost with ajfo; conneeted by mcnibmncs in the very young) CarangidjK. 

FF. Anal without free spines. 

G. Dorsal and anal fins followed by finlets Scombridj;. 

(»G. Dorsal and anal without finlets; mouth very large, nearly horizontal, the teeth sharp: no pseudobranchicc. 

Chiasmodontid*. 
AA. Glll-openinga small, behind, above, or below the pectoral fins, which are more or leas pediculate. 

n. Gill-openings in or behind upper axil of pectoral; mouth small C>gcx>cephalid.k. 

HIT. Gill-openings in or behind lower axil of pectoral; mouth largo. 

I. Head compressed; no pseudobranchiie Antenna RiiDiic. 

II. Head depressed; pseudobranchise present Lofhiid.k. 

III. — Ventral Fixs Present, Thoracic or Juoular, Number of Rays not definitely I. 5. 

A. Eyes unsym metrical, both on the same side of head. 

B. Eyes large, well separated; edge of preopercle usually evident PlkuronectidjK. 

BB. Eyes small, very close together: edge of preopercle hidden by skin; mouth very small SoLEiDiK. 

AA. Eyes symmetrical, one on each side of the head. 

C. Ventral fin with or without spine, the number of soft rays more than 5. 

1). Caudal fin wanting: scales spinous Macrouridje. 

DD. Caudal fin well developed. 

E. Ventral rays about 15; dorsal fin single, elevated Laxpridid.s. 

EE. Ventral rays i.fi to i, 10; dorsal with spines. 

F. Chin with two long l)arl)el8 t>ehlnd sjTnphysis: dorsal continuous, with 5 spines Polymixiidje. 

FF. Chin without barbels. 

G. Dorsal fin divided, the anterior part of a single slender spine; ventrals elongate Bregmacerotida. 

(i(f. Dorsal fin divided, the anterior part of many spines. 

H. Body covered with firm serrated scales; anal spines 4; dorsal spines not elevated HoLOCENXRiDiB. 

HH. Body naked or covered with small scales, besides bony plates or warts ZEiDiS. 

(iGG. Dorsal fin continuous, its spines 2 to 8 Berycida. 

CO. Ventral fin with or without spine, the numlx'r of soft rays fewer than 5. 
I. Gill-opening before the pectoral fin. 

J. Anal fin present: caudal fin not directed upward. 

K. Upper jaw not prolonged into a sword, 

L. Dorsal fin with some spines or simple rays. 

M. Dorsal fin without soft rays, composed of spines only Blenniidjs. 

MM. Dorsal fin with soft rays anteriorly, with spines posteriorly: gill-membranes joined to isthmus Zoarcidjs. 

MMM. Dorsal fin of spines anteriorly, with soft rays posteriorly. 

N. Suborbital with a bony stay, extending a<;rofis check, to or toward preopercle. the cheek sometimes entirely covered 

with a coat of mail CEPHALACANTHiDiE. 

NN. Suborbital without bony stay. 

O. Dorsal spines 2 to 4 only; head very broad, depressed; gills 3; gill-membranes broadly united to the Isthmus. 

P. Ventrals each a strong spine: teeth incisor-like; scales shagreen-like TRiACANTHlDiE. 

PP. Ventrals not reduced each to a single spine Batrachoididjb. 

CO. Dorsal .spinels numerous; gills 4. 

Q. Gill-membranes separate, free from the Isthmus. 

R. Body greatly elongate; lower jaw with a silt at base to permit free motion; lips not fringed. 

S. Soft dorsal and anal with a distinct lobe anteriorly, distinct from spinous part Gempyltda. 

SS. Soft dorsal and anal without anterior lobe, continuous with spinous part Lepidopodid£. 

RR. Brxly moderately elongate; opercles and lips fringed ; eyes superior Dactyloscopid*. 

QQ. Gill-membranes broadly united, attached to the isthmus or not Blenniid*. 

LL. Dorsal fins of soft rays only. 

T. Breast with a large sucking disk between ventral fins Gobiesocidje. 

TT. Breast without sucking disk. ^ 

V. Lateral line and base of dorsal beset with prickles; skeleton very soft; body compressed Icosteid.e. 

ITT'. lateral line unarmed. 

V. Tail isocen'al, the vertebral column pointed behind, the last vertebra very small; hypercoracold not perforate; no 
pseudobranchla^. 

W. Caudal fin present G a did*. 

WW. Caudal fin wanting Macrourid*. 

VV. Tail not Isocercal, truncate at base of caudal; hypercoracold perforate. 

X. Gill-membranes joined to the isthmus; pseudobranchiee present Zoarcid.e. 

XX. Gill-membranes free from the Isthmns. 

Y. Ventral fins inserted below or before the eyes: pseudobranchiaj generally well developed Ophtdiida. 

YY. Ventral fins Inserted below shoulder-girdle: no pseudobranchlae Brotulid*. 

KK. Upper jaw prolonged into a bony sword; dorsal fin long and high; size large Istiophorid*. 

J J. Anal fin wanting; caudal fin distorted or directed upward; body ribbon-like; ventral fins each of a few slender 
rays Trach ypterid*. 

II. Gill-opening behind the pectoral fin. 

Z. Gill-opening above and behind pectoral; mouth small, low Oococephalidje. 

ZZ. Gill-opening below and behind pectoral; mouth large, nearly vertical Antbnnariida. 
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IV. — Ventral Fin8 Wholly Wantincj. 

A. I*n>inaxillary aml.mHxillHiA' wantinff DrRmwn faitt to imlatine^; bcxly greatly elongate, eclHthapcd; gill-opcninga 
ri'strictod to tht* tiUU*n', f^caloM miniito or wanting; Mrapular arch not atta(.*he(l to the nkull. KeU. 

It. (filI*oi>eningM well <1ev(>1o|K.><l, leading to large interbranchial slitK; tongue prettent: oi>ercleM and branchial bonen 
well develoiM**!; wapular art*h prewMit. 

(\ hkin coveretl with niilimentar>' emlMMlded Ncaleti, umially linear in form, arranged in small groupN, and placed 
obliquely at right anglen t«> those of the neighboring gruup«: pcctoralK and vertlcral fins well developed, the 
latter conftiieut aNmt the tail; lateral line preitent; [Kwterior nostril in front of eyes; tongue with itn margiiui 

free AN<iriLLlDJC 

rc. S<»aleM wholly wanting; t»gg»« (so far aH known) of mcNlerate nize, much a» in ordinary flMluw. 

1>. Tip of tail with a more or Ivn distinct tin, dornal and anal fluM confluent around it; tail HometimeH ending in a 
long filament; colonition almoitt alwayH plain, browniKh, blackiMh, or8ilver>', the tins often black-margined. 

E. Posterior n<ihtril without tulie, situated entirely above the upper lip. 

F. Tongue bn>ad, largely free anteriorly and on sidw; vomerine teeth moderate. 

G. Pectoral fin** well develo}>ed; body not excewlvely elongate; lower jaw not projecting; anterior n<JHtril remote 

from eye Leptoceph alidjc. 

FF. Tongue narrow, adnate to the floor of the mouth or only the tip slightly free; vomerine teeth well developed, 
8ometimi>M enlarged. 
H. Jaws not attenuate and recurved at tip; gill-openingK well separate<l; anterior mwtril remote from eye. 

I. Pectoral fin Kmall or wanting MoBisauiDJC 

II. Pectoral fin well developed, ykln thick; Bkeleton firm; Miout moderate; tall not ending in a Ullform tip. 

MlTRJKNEHOCnnJK. 

HH. JawM long and ^lender, tai»erliig to a intlnt, rei'urved at tip; nncitrllM large. iNith palrn close in front of eye; gill* 
ofieningn convergent forviard, separate or confluent; pec>toral8 and vertic 1 fins well developed; membranes 
of fim* thin, not enveloping the rays; .xkeletcm well develope<l. Deep-sea eels NenirifTUYioJE. 

KE. Posterior n<istrll close to the edge of the uppiT lip; tongue more or less fully adnate tc the floor of the mouth; 
teeth subequal M yrid JC 

PD. Tip of tall without rays, projecting beyond the dorsul and anal flns (not filiform); posterior nostril on the edge of 
the upper lip; anterior nostril near tip of snout, usually in a small tube; tongue usually adnate to the floor of 
the mouth; coloration fre<iuently varli>gate<l Opiiichthyidje 

BB. Gill-openings .xmall, roundish, leading to rcstrictiHl Interbranchial silts; tongue wanting; {lectoral fins (t>'plcally) 
wanting: oi»ercles feebly develoinnd; fourth gill-arch modifitKl, strengthened, and supporting phar>'ngeal jaws. 

MVRMSlJiML 

AA. I'remaxlllary and maxillary present, often Immovably unlte<1 to rest of cranium. 

J. Gill-oiK>iiing8 uniti'<l in a single silt below throat; no {KH'toral fins; bo<1y eel-shajMKl Symbran'chio.1£. 

JJ. (illl-openings not unlte<l In a longitudinal slit. 

K. Body eel-shai>ed. ending In a long filament, longer than reht of body: no anal or cau lal fin Stvlephorid.e. 

KK. Body not tnily eel-shaiK.'d. 

L. Gill-membranes bnuidly unltetl to the isthmus, restricting the glll-opt»nlngs to the sides. 

M. Snout tubular, bearing the short, t(M)thless mrnith at the end; Innly mHlknl Syngnathidjb. 

MM. Snout not tubular. 

N. Dorsal fin .single, of spines or undivldinl rays only Blenniioje. 

NN. Dorsal fins 2, the anteri<jr of spines, the intsterlor of soft rays; body sb<irt ami deep. 

O. Spinous dorsal of 2 or :i spines; scales rather large, rough or bony Balmtidjb. 

OO. Spinous dorsal of 1 or 2 spines; scales minute, rough, forming a velvety c<>vering Monacanthidjl 

NNN. lk>rsal fin continuous, of soft rays only. 

P. Teeth In each jaw confluent Into 1. 

y. Body compri'ss^'d, nnigh Molida. 

C^Q. B<Hly not comprt»ssed. spin<»us DionriNTlDJE. 

PP. Teeth In each jaw ctmfluent lntt> 2. 

R. Ba«'k bnmdly rounded Tetraoix)NTIDJC. 

RK. Back with a slian> "U'dian ridge ("ANTHKiASTERiDJE. 

PPP. Teeth separate: Isidy envel«>iied In a brmy box Ostraciidjk. 

LL. Gill-membranes free fn»m the isthmus. 

S. Vent at the throat; vertical fins confluent: IxMly elongate, almrtst i>el-shape<l Fikkasferid.i:. 

SS. Vent ii4isterl<»r, not at the throat. 

T. Caudal fin wanting: Issly naked, greatly ehmgate TRiniirRiDi. 

TT. Caudal fin present. 

U. rpi>er jaw prolonged Into a swonl; si/e ver>' large Xiphiid.v. 

W. UpiK-r jaw not prolonged into a swonl. 

V. Belly with a M*rie?» of Imhiv .•^•utes along its t-xigc; ImmIv much compressed CU^PEin.K. 

VV. Belly not anneal with s<MUes. 

W. Body ovate, much compres*Je<l. 

X. S<*ale8 small, cycloid, silvery Stromatf.id.e. 

XX. Scales wanting: ctiudal [H'<iuncle very slender Icosteih-k. 

WW. Body oblong or elongate, much longer than deep: gill-iiioml>n(tii*s bntadly unlte<l; teeth presi>nt: dorsal fin of 
spines only, or the i»fMerior half of s<^)ft rays, the anterior <if spines Blenniid.e. 
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DESCRIPTIVE LIST OF FISHES KNOWN FROM PORTO RICO. 



Family I. BRANCHIOSTOMID^. The Lancelets. 

Body elongate, lanceolate, compressed, naked, colorless; fins represented by a low fold extending 
along back, with usually a rudimentary fold lx?low, which passes by vent to the abdominal pore. 
Mouth inferior, appearing as a longitudinal fissure, surrounded by conspicuous, rather stiff, cirri. Eye 
rudimentary. Liver reduced to a blind sac of the simple intestine. 

Small, translucent creatures found emljetlded in sand on wann coasts throughout the world. 
Eight species are now recognized, referable to two or three genera, all very similar in appearance and 
habits. The numbers of the muscular impressions furnish the only characters thus far known by 
which the species cau be distinguished. 

a. OonadH (reproductive stnicturen) present on both sides of the median line: anal tin prenent, with traces of fin-rays; 

no caudal process Bb a nchiostoxa, 1 

on. Gonads present on right side only; anal tin without fin-rays or suecfessive fin-ray chambers; a .ong caudal process 
or tail, about as long as head Asymmetkon. 2 

Oenas I. BRAKCHI08T0MA Costa. Amphiozus. 

Lancelets with the gonads present on both sides of median line. Anal fin present, with traces 
of rays. Vertebral column not prcxluced backward into a caudal process. 

Six or seven species recognized, found in warm st»as, usually burie<l in sand flats at no great depth. 
Very tenacious of life and endurmg considerable mutilation. Of the three American species, only one 
is known from Porto Rico. 

a. Myocommata or muscular bands 5S to 64. 

b. MyiKiommata l>ehiud vent 11 to IH, the formula usually 35+144-12=01 lanceokUum 

66. Myocommata behind vent 7 to 10, the formula usually 35+14-1-9^58 caribteum^ 1 




Fig. l.—Bra7ichioiftoma carib(Jtum. 

1. Brancliiostoxna caribsdum Sundevall. West Indian lAincelet. 

Muscular bands (myocommata) usually :io -r 1*^ + ^=i>^; gonads 22 to 26 on each side; tail 
short; extremities attenuate. Usual length 1.75 inches. 

In shallow waters, buried in the sand, from Beaufort, N. C, to the mouth of the I-a Plata; 
abimdant off the Carolina coast and in localities in Florida (Port Tampa), Jamaicra, Brazil, etc. 

In the white coral sand at the east end of the island of Porto Rico, at a depth of 10 to 15 fathoms, 
this interesting little species was fairly abundant. - A))out 40 specimens were obtained at stations 6084, 
6086, r)087, 6093, and 6097, mostly at station 6084. The first four of these statioiLs are l>etween Vieques 
and Culebra islands and the last is off Hucares about 5 miles. The bottom at all was of live coral and 
white sand. One specimen (station 6086) was obtained in the dredge, while all the others were caught 
in the tangle. In many cases the lancelets were still alive when picked out from the meshes of the 
tangle, though they had l)een subjected to considerable rough treatment. The majority do not exceed 
an inch in length, and the largest is but 1.25 inches long. These are considerably smaller tlian the 
numerous individuals collected by the Fish Hawk off Port Tampa, Fla., in 1898. 

Branrhifuttotna cnribsnim Sundevall, 5lfers. Vet. Akad. Forhandl., 12,1853, 8t.Thoma.s: Jordan <& Evermann, FisheH of 
North and Middle America, 3, 18%. 

Oenu 2. ASTIOCETBON Andrews. 

Gonads, or reproductive structures, developed on the right side only. Anal fin without fin rays 
or successive fin-ray chambers. A long caudal process. Otherwise as in Branchiostoma. One species. 
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2. Asynunetron lucayanuxn AudrewH. Bahama Lancelet, 

Right metapleuron continuouH with median ventral (anal) fin, which passes to right of anus. 
l*reoral hood extennive, the cirri united by the membrane throughout greater part of their length, and 
Hmooth, without sensory i>apilUe. Cionads on the right, 29, extending from fifteenth to forty-third 
myotomes inclusive. Myotome fonrnda 44 4-9 -f 13=06. Length J inch. Adultand young swimming 
at surface in tiie evening in June and July at Bernini and Nassau, Bahamas; alno taken buried in 
calcareous sau<i. ( Andrewtt, ) Three siHK'imens, somewhat less than 0.75 inches in length, taken in the 
dredge and tangle at Fish H^wk stations 6086 and 6093, off Culebra, in 14.75 and 15 fathoms res[)ectively, 
and 6097, off Humacao, in 10 fathoms. These are decidedly lai*ger than specimens in the U. S. National 
Museum collecte<l by Dr. Andrews. 

Atymnuinm luaiynnnm Andrews, Studies Biol. Lab. Johns Hopkins Univ., V, 237, 1S9:), Bernini, Bahamatt; Jordan it 
Evermann. 1. <*.. 4. 1H%. 

Family II. GIXGLYMOSTOMID^. The Nurse Sharks. 

Large sharks with general characters of Scylliorhinidstj but wnth tail very long and more or less 
abniptly In^nt upwanl at its base, as in the Galeida. First dorsal above or behind ventrals, the second 
opiKisite or rather before anal ; eyes very small, with small spiracles behind them ; nostrils confluent with 
mouth; nasal valves on both sides forming a quadrangular flap in front of mouth, each being pro videil 
with a free cylindrical cirrus; an upper and lower lip, the Utter not extending across symphysis; 
fourth and fiftli gill-openings close U>gether. 

Laiye sharks of the warm seas; genera 8, species about 5. 

Oenu 8. OINGLTM08T0MA Mllller * Henle. 
Characters of the genus included above. 



Fig. 2.—Ginglymoittoma drratum. 
3. OinglTmostoma cirratum (Gmelin). Xurse Shark; '*Oaia.** 

Head obtuse, deprej»e<l; nasal cirras reaching lower lip; angles of fins obtusely rounded; tail 
forming nearly one-thinl of total length; skin very thick; uniform brownish, the young with small, 
s<*attere<l, round black spots. 

A lanft^ shark of the warmer parts of the Western Hemisphere, abundant alwut coral reefs in the 
West Indies and on the west coast of Mexi(!o, and o(H'asionally on our South Atlantic coast. I^ength 
6 to 10 feet. Not seen by us in Porto Rico, but included on the authority of Professor Poey. 

Squalus cirralu* Gmelin, Syst. Nat., 1. 1492. 1788. American Seas; after Broossonet. 

Siiualu9 punriatua Bloch & Schneider, Sj-st. Ichth., i:^. 1801, Cuba: after Gata Hi»(ianaA of Parra. 

Sjtialuspunctulatus Bl<Mrh & Schneider, I. c, 549. 1801, Cayenne; after Squale ixjintillr ot La(V'iHy<le. 

SfptaluM argwt Bancroft, 2tool. Jour., V, 82, 1832-1«:U. West Indies. 

Gini^yminiomn fulvum Pot^y, Memorial, II, M2, 18f>l. Havana; P«K?y. Fauna Piierto-Riquefia. 819, 1881; .Stahl. Fauna d<' 

Puerto Rico, 81 and 167, 188:J. 
(iintjlymiMitc ui ctibovenliantu Capcllo, Jour. Sci. Phys. Li.«b. 1867, lrt7, Cape Ver<lt\ 
OinrHyinortomn cirnitum, Jordan de Evermann, 1. c, 26. 1896. 
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Family III. GALEID/E. The Requiem Sharks. 

SharkH witli two <l()raai fins, first Hhort and high, entirely before ventrals; necond (;ouiparatively 
small, opposite anal ; no spines; gill-openings moderate, the last above base of pectoral; tail more or 
less bent upward from base of caudal fin; sides of tail not keeled; eyes with nictitating membranes; 
hea<l not hammer-shaped, the snout being longitudinally produced, as usual among sharks. 8i)ira(rU»8 
small or obsolete. Ovoviviparous. 

A large family of 20 or more genera and about 60 species; found in all seas. The species arc* often 
closely related and difficult of detennination. Of 11 genera recognized by Jordan & Kvermann as 
occurring in American waters, only one is as yet known from Porto Rico. 

Galeixu: 

a. Teeth flat and paved, without eiisps or ridges: spiracles present; n«» pit at root of tail; labial folds well developed. 

b. Embryo not attached to uterus by a placenta; teeth very blunt Murteluh 

an. Teeth more or less compresst^d. with entire or serrate sharp edges. 

(}ALEORHININ.«: ^ 

c. Spiracles present. 

tt. Root of tail with conspicuous pit above: teeth all <'oarsely serrate, alike in l)oth jaws and eacli with a deep notch 
on outer margin: caudal fin with a double notch (}ai.rocrri)o 

CARCHARHIMX.K: 

cc. Spiracles obsolete; lower teeth narrower than upper tei-th. 

f. Angle of mouth without groove or with merely a slight depression, which does not extend along either jaw. 

/. First dorsal inserted anteriorly, nearer ventrals than pectorals: embryo (so far as known) attached U> litems by a 
placenta. 

(/. Teeth all serrate more or less, often entire in the very young ( :a rch ariiinuh, 4 

(jg. Teeth of upi)er jaw serrate at Iwise <mly : lower teeth entire, erect H ypopriojt 

(jtjff. Teeth all entire at all ages, and nearly all erect Aprionoiwn 

re. Angle of mouth provided with a more or less distinct groove whi<*h exten<ls along one or both jaws; teeth entire, 
or very nearly so. more or less obliquely placed, their i)olnts turned away from m(>dian line: embryo (m far as 
known) with a plm-enta Htv)UoiH)S 

Oenas 4. CASCHABHINU8 Blainville. 

Body rather robust; head broad an«l depressiMl; mouth inferior, with teeth in both jaw.^ strongly 
serrated in adult, less so or entire in young, those in upi>er jaw broad or narrow, those below narrow, 
straight, and nearly ere<;t. No .**piracles. First <lorsal large, not far l)ehind jKictorals; pectoral falcate; 
second dorsal small. Embryos attacht^l by pUu^enta to iiU»riis, as in ScoUodou, Triakitt, and dtUeiiM. 

Voracious sharks of the warm seas. SixH'ies very lunnerous and difficult of w^paration. 

a. TtH'th in both jaws dLslinclly serrate in adult: scrne on lower teeth smaller: upiH'r teeth rather broad, lower teeth 
narrower: .snout not very acute. 
Pi.atypodon : 

h. rpper teeth oblique, deeply notched on outer margin: lower teeili narrow, scarcely or not ;iotche«l. 

r, PtM'toral very largi', 3 times as long as liroad. falcifr»nn. extending beyon<l Im.se of first dorsal; (!olor blue- 
gray .• (Th§ruru$ 

re. Pectoral shorter, not 3 times as long as brotid, extending little if any beyond ba.s(r of first dorsal. 

</. Length ()f snout from mouth little if any greater than width of mouth. 

r. Distance from end of basQ of first dorsal to ventrals l(»ss than length of Imwm* of first dorstil. 

/. Nasal flap without sharp lobe; second dorsal and anal nearly equal; color blu<'-black /nlrijormitt, I 

/. Na.sal flap with an acute lobe. 

g. Snout not ver\- short, its length from the mouth not notably less than the width fif mouth: eolor y«'llowIflh- 

brown €Lnrontitu$t 

(HI. Snout very short and blunt. Its length from mouth but two-thirds width of mojiih itemi 

ef. Distance fn)m end of basi? of first dorsal to ventrals greater than length of first dorsal; snout mrKlerate rrmttnn 

(M. l>ength of snout from numth greater than width of mouth; fir>t dorsal small htnlH 

CAKrHARHIXVS: 

bft. rpper teeth triangular. subcrecl,s<.*arcely nolche<l on the outer margin; lower teeth similar but much narrower. 

/*. Snout moderate, its length from mouth a>s»ut e«iiial to width of mouth miUtf-rti 

hh. Snout very short, its length from mouth lew than width of mouth. 
I. Pectoral l»ng and falcate, reaching to poftterior part of base of dorsal. Anterior margin of first dor>«al convex, height 

of fin about equal to depth of body Inntia 

a. Pe<*toral fin moderate, scarcely falcate, not reaching to end of Ijase of dorsal: wrcf^nd dorsal not larger than anal: 
length of snout from mouth 1.5 times in breadth of month; upper teeth ver>' broad jflati/fMlon 

iHOGOMFHODON : 

aa. Teeth slightly serrated, similar in form in the two jaws, narn»w,claviform,constricte*l at Ijase; snout rather Mharp. 
j. Snout moderate, its length fn>m mouth not greater than Im-adth of mouth; ti.^eth moderate; fins eflgt^i] with 

blairk Umhtiltu, 5 

jj. Snout very long and narrow, its length from mouth twice distance between nontrils: teeth small, abrmt 48 in each 
Jaw oxyrhvnchu9 
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4. Carcharliinus falciformis (Bibroii). **OiJo;t th' Piaya.** 



Snout iiKHli'rately prDlongtni and wiite; no^tribj without loin?; first dontal rather lNU.;kwanl; 
H€H*()n«l (lornal and anal op|x»pit4* i>a«*h other and of medium mze; |MH!toral not twiiw m long at* hroad; 
upiH*r tivtli with a markeii rtvntrant an^lo on outer lK)nler; two port* of najx* well marked. 

Color, blue-blaek, dw|HT than in any other Hi>e<*iei*. 

Two HiHH'iuKMis, taktMi on a h<M)k off the Morro at San Juan January l.'i, ni4*amircHl su* f(»]IowH: 



Mt'iiMiiremonth. 



Ti »tal U'liKt h 

liOHKth to !mst» of caudal 

Tip of Hiioiit to flntt KlIl-op<'nii)K . 
I>>iiKtti of caudal tin from pii — 

lA'TiKtti of iMH'toral fin 

Tip «if huout to mouth 

Width of mouth 

Hnout to <»riffin of dorKul 

OriKiu of donal to caudiil |>it 



No.tttW. 


NO.02W. 


Mf. In. 

•2 4 

H 


Ft. In, 
7 4 
6 6 



11. r> 
(> 

1.5 



'2 1 
1 4 



ft. ft 



'I 



No. 02W iH)Kses«Hl the ft»llowin>r eharaeters: Snout jjently an«l narrowly r<)imde<i; first dornal far 
in atlvanee of ventrals, itn heijrht » inchw, its ba*H» 11 inehef; iHHtoral faleate, inner rayn little pro- 
duei^l; neeond dorsal and anal op|K)Hite, espial in size; ventrals small, clasiH^rs 10 inehes lon^; lower 
lol)e of eaudal aUnit ont»-thinl len^rth of upiH»r, which is somewhat falcate. 

Color, olivaceous, i>alcr 1k»1ow. 

Though we wen» constantly on the I<H>kout for sharks and often had lint»s out trying for them, 
this is the only si)4»cies ol>taintHl by us in Porto Kiw), and only these two siXM'imens wert^ set?n. They 
an* probably mon» abundant at other seasons. 

( Yirrhnrintt/alci/onn in hihnm, in MiillerA llonle'n IMuKi^tomcn. 17. l.H;w.('uhH. 
Sf/utilitn titniro INh'v, Mcnioria**, 1I.3:U, IWil, Havana. 
fTarchnrinim/nlrifnnnif.JoTtlAn c\: Kvcnnann. 1. <•.,.%. IHftl. 



6. Carcharhinus limbatus (Miiller iV: IltMile). (^inmcttn. 

Snout somewliat iN>inte<l in fnmt, rather pro<luced, distance iH^twivn Its extrt»mity and mouth 
somewhat Ics.** than width of mouth; niK^trils nearly midway lH»tween extnMuity of snout and mouth; 
teeth ','i\'\'^^. similar in form in lH>th jaws, eri'ct, con.*«tri<'te<l, on a broa<l l«ise, upiHT more <listinotly 
Si'rrati**! than lower; jrin-o|K*nings wide, at U»ast twice as wi»le as the small'eye. I\'<'torals falcifonn, 
extending In^yond end of dorsiil, length of their upiH»r margin nearly four times tliat of lower. First 
dorsal commencing very clos<* iH'hind axil of i>ectoral; origins of siH-ond dorsitl an<l anal opjxMite eaeh 
<»ther, the ]»as*'s U^ing nearly t^^pially long. Caudal fin long, its length tnpial to distantv lK»twwn 
origins of the two dors:iI fins. 

Color, gray, lower si4lc of extremity «>f i>ei*tonU, extrtMuititv of s4*ron<i dorsal and anal, and of 
lower caudal 1o1h», bhu'k. ((Jimther). 

Foun<l in tn)pi<-al st*a*», north to Florida; numerous s]H.H>imens oiuv taken at WckhIs Hole, Mass.; 
common in Brazil; uwhI as f<MHi ]>y the very jK)or. Not st^en hy us in Porto Kico, !»ut n'cordt»<l from 
there ])y Doctor Stahl. 

OtrrharitiJt (Priontnlon) limtmtn^ MulIrriV Hciilc. riH>cio»<toini>n. 11). iKin, Maniiiii|U«-. 
iMttjinniihtnlnii nuifnlijthniis INh-v. K»'|KTtorio, I, 191. pi. 1, fl^fs. liaiid '.\. iMw. rutwi. 
Oirrfiarian wj////r/ StrlndarlMnr. Slt/.h. .\kiid. Wiss. Wicn 1J«)7, iWt, \\\M Indict. 
r,in'/inri'iM inhmpA Umo. I'hk-. Z«k»1. r^M'. IHIO, .IS. Ma<leira. 

I'l'ioHtnlnn r»»ri/rf<'a>«lKnuu. Aujiii. Ndu. Kans. AnuT. .*<ud. Polsv, W, ls.V». liiihiii. 
Iftiti/p^Hjint f r<H'y. Fauna IMnTto-Kinurna. 'Ms, ixsi. 
linti/jHMlini inaetifipiNnin, St*iiil. 1. c-.. >»l and ir»7. IKM. 
i\irrhnrhiniiii linilHituf, .fordan *N: Kvt'nn»inn. I. v.. MK \^V*\. 
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Family IV. SPHYRXID^.. The Hammer-head Sharks. 

General (tharacteristics of the Galeidie, but with the hea<l singularly formed, kidney-shaped, or 
hammer-shaped, from extenmon of its sides, the nostrils being anterior and the eyes on the sides of 
the hammer; mouth crescent-shaped, under hammer; teseth of both jaws similar, obliiiue, each with 
a notch on the outside near t>ase; no spiracles; last gill-o|)ening over j)e(*toral; first dorsal and pectorals 
large, the dorsal nearer pi^rtorals than ventraLs; second dorsal and anal small; a pit at root of caudal; 
caudal fin with a single notch towanl its tip, its lower lobe develoi)e<l. 

One genus, with 5 species, inha])iting most wann seas. I^rge sharks, known at once by the 
singular form of the head, which is not quite the same in any two siwcies. 

Oenns 5. 8PHTRNA Rafinesque. 

C'haracters of the genus includetl above. In fonn of head there is a iwrfect gradation among the 
species from a narrow hammer, with the lobes three times as long as broad and deeply groove^l along 
the anterior edge, to kidney shape, in which the anterior grooves are olwolete. Only one species of 
this genus is known from Porto Rico. 
(I. NoHtrils near eyes. 

b. Nostril with frontal groove short or obsolete; latenil exteiis)«»n of head moderate, n) that the head is rather kidney- 
shaped than hammer-shaped. 

RENICEP8: 

r. Nostril with ^roiive obsolete: anterior and lateml margins of liend confluent into a semicircle tlburo 

Platysquali's: 

cc. Nostril with a short groove; anterior margin of head curved, not continuous with lateral edges tudfs 

Sphyrna: 

66. Nostril with a well-developed gnx>ve. which extends along fwnt of the hammer-shapiHl head, the anterior and 
posterior outlines of which are nearly parallel zygsenci^ 6 

6. Sphyrna zyg^SBna ( Linmeus) . Hammer-head Shark; ^^Cornuda,'' 

Head truly liammer-shaped ; width of head. al)out twice it*4 length; length of hinder margin of 
hammer nearly equal to its width near eye, prolonginl into a groove which rims along nearly the whole 
front margin of head; first dorsal large, w^cond (luite small, smaller than anal; i)ectoral rather large. 
(k>lor, gray. A large, voracious shark, rca<'liing a length of 15 fwt or mon*; found in all warm 8ea«; 
oix;asional on our coasts from Cajx^ (VhI and from Point C.'oncepcion southwanl. Not obtained by us, 
but included on the authority r)f Professor Poey. 

S(2ua!us zygwiia Linnjuib*, Syst. Nut., cd. X. 'I'M, 17.VS, Eun>i)c; .Vnicrica. 

O'tftrarhni zygaun, PiH'y, Fauna IMierto-KiqueAa. :J48. 18M; Slahl. Fauna de Puerto Rico, 81 and 1G7, 1883. 

Sphyrna zygteim, Jordan it Evermann, 1. c., r>, 18%. 




Fio. 3.— /Vi>//j< j}€(ifnntns. 

Family V. PRISTID^. The Saw-fishes. 

Body elongate, depressed; pectoral fin moderate, front margin quite free, not extending to head; 
snout produced into a very long, thin, flat bla<le, armed with series of strong tooth-like processes placed 
in sockets along each e<lge; teeth in jaws minute, obtu.se; gill-oi>enings moderate, inferior; spiratrles wide, 
behind eye; nostrils inferior, no tentacles; no nictitating membrane; dorsal fins large, without spine, 
the first nearly opposite ventrals. Caudal well developed, bent upwarc^l, a fold along each side of tail. 
A single genus, with five or more species, inhaWting warm seas on sandy shores, sometimes 
ascending rivers. 

Oenus 6. PSI8TI9 Latham. 

Characters of genus included above. 

a. Rostral teeth in IH to 20 paire; first dorsal chiefly before ventrals; caudal with a small lower lobe perrntteH 

aa. Rostral teeth in 24 to 32 pairs; first dorsal opposite ventrals; caudal \Yithout lower lobe pectimittu, 7 
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7. Pristis pectinatus Latham. Cfnnmon Sau\fhh; *^Pez Siemt.'' 

First (loival ovi»r ventraln; Hecond doraal fft^rcely Hmaller than first; no lower craudal lobe. Saw 
with 24 to :{2 pairs of teeth, the posterior farther apart than the anterior. Found in the tropical seas 
north to West Indies and Flori<la; abundant in the Gulf of Mexico, ascending the Ix)wer Mississippi. 
The sjKH'it^H probably reaches a length of 20 feet. Not obtained by us, but include<l on the authority 
of Pn)f4»H»or P<H*y. 

The saw-fish is abundant in Indian River, Florida, where it is permanently resident. It is held in 
inu<'h drea<l by the <'ommercial fishennen on ac(!ount of the dama^ which it does by becominfc 
entanglcnl in their nets. The lai^ger ones ti^r or cut the nets so seriously as to render them valueless, 
while the smaller onen iKM'ome entangled and can only l)e removed with fj^'at difficulty. Those seen 
in Indian River usually do not excet^l 8 feet in length, the saw included, but very large ones are 
<H'CJii*ionally taken. , It is said that one caught ne^r Kau Gallie in Octol)er, 1895, was 12.5 f(»et long an<l 
weighed 425 i>oundH. The largi»st reiM)rtt»d by fishennen were IH or 17 fec*t long. 

Some intert*^ting information concerning the young of the saw-fish is rtK!orde<l. Mr. F. B. Everett 
says that from a large female saw-fish he took a numlKT of young which swam away when platted in 
the water. The **saws** wen' euveloixHl in a membrane which soon disapi)eare<l in specimens left to 
dry in the sun, and the tt»t»th l)tH'ame visible. Mr. Stypmann, of Stuart, Fla., took 18 or 20 young from 
a saw-fish about the 1st of July. The "saws'* were well develoi>ed, Imt they, like the teeth, were soft 
like leather. There is some variation in the numl)erof teeth on the saw, and there is usually one inon^ 
tooth on one sicle than on the other. From a large number c^unte<l it api)earB that the usual numbers 
are 25 an<l 2(>, respi.»ctively. 

Another species of saw-fish (/V/Wm y>e/To^^€f/ Valenciennes) was <li»scril)ed in 18;^ from the Senegal 
River, on the west ct>a.»*t of Africa. This is said to occur in the West Indies, and the saw-fish fnmi the 
Pacific coast of America north to Mazatlan has Ijeen identifie<l with it. The Pa<!ific coast si)e(ries, 
however, is now rt»garde<i as distinct, and has been named PnMw zt'jyhxjrens Jordan <fe Starks. No 
dirtH't comparison has been made l)etween specimens from the west coast of Africa and the West 
Indies, ami it may Ihj that there* is Imt the one species in the West In<lies. 

l*riftii iieriiimtutt Latham, Trans. Linn. S<x'., II, 278, 17»l. "in the <K'ean"; Poey. Fauna Puerto-Riqmifia, :M9, IMKI; 

Stahl. 1. (>., 81 and 167, 1881; Jordan & Kvcmmnn. l.c.fiO, 1890. 
PriMi* ffmntUaaa Bloch & S<«hnelder, Syst. Ichth., 'AS2, 1801, Havana; after Parra. 
iVi-rfw mwitfippienititt Kaflnosque, Ichth. Ohi., 80. 1820. I>ower Miwiwippi River 
I*riMi* mrfjalotion Dumt^rll, Ehmn(»bran<'he««, 47ti. |>1. 9. Hr. 1. 1870. Cayenne. 
PrMh acutiromtrh Dtimeril. I. v.. 479. 1870. Martinique. 

Family VI. DASYATID.^. The Sting Kays. 

Disk usually more or less broa<l than long; i)ectoral fins uninterrupte<lly <*onfliient in front, 
forming tip of snout; tail variously fomunl, usually whii)-like, sometimi^s short and stout, sometimes 
bearing a single dorsal or caudal fin, but never with two dorsals; usually one or more vertical folds 
of skin on the tail, rarely a lateral fold. Tail generally anne<l with a large, sharp, n'trorsc»ly serrate 
spine <m its upi)er surface toward the base; 2 or 8 spines cH*casionally present. Ventral fins not 
emarginate. Skin snux)th or variously prickly or spinous, roughest in adult; no <lifferentiatiHl spim»s 
on pectorals in males, the sexes l)eing similar. Mouth rather small; teeth small, i>ave<l, usually more 
or less i)ointtMl or tul)ercular. Nostrils (rlose together; nasal valves fonning a rectangular flap, which 
is joiniHl to upi)er jaw by a narrow fnmum. Spiracles large, place<l close l)ehind eye."-. Skull not 
elevated, spiractles an<l eyes superior. Ovoviviparous. 

Found in most warm seas, some of them in the fresh waters of the northern parts of South 
America. (Genera alxnit 10; siK^-ies 50. The large jagged spme on the muscular tail is ciipable of 
inflicting a seven* and even <langerous wound. Only two species of this family art^ as yet known from 
Porto Rico, though doubtless others will bt* found. 

a. Tail Htimt, provided with a rayed eaudal Ihi; no dorsal fin; di.sk roundish; eaudal npine strong L'roi,oi'hus 

aa. Tail blender, without eaudal tin; pelvij* without swonl-.shaiH.Hl proeess. (Marine f*i»eeie«.) 
Dasvatinmi: 

h. Tail whip-like, longer than di.«*k, whieh i.s rhoml>oid or nmndish; <*au<lal .spine sinrng Da^vatis. 7 

W;, Tail very short, shorter than the ver>' broad. tnln^ve^Hely rhombic disk; eaudal spine wiak. often wantiiij;. No 
trace of dorsal fin I'tkr* jpla tka 
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Oenni 7. DA8TATI8 Bafineiqae. 

Disk oval, flat, with rounded angles. Tail very long and slender, whip-like, without fin, but 
often with 1 or 2 vertical membranous folds; a strong, serrated spine toward base of tail. Skin more 
or lees spinous or prickly, rarely smooth. Teeth small, paved; a few papilUe usually present in mouth 
behind lower jaw. 

This genus contains about 30 species; sting rays of lai^ size abundant in warm seas. Many of 
the spinous speciies are nearly or quite smooth when young, l^ecoming rough with age. Some of our 
species are yet imjjerfectly known and much of the synonymy is uncertain. 

Hemitrygon: 

a. Tail with a keel or wing-Iikc expansion below only; ndnit with Ktout bucklera on back and tail; tail rough, more 

than twice length of disk centrum 

Dasyatis: 

an. Tail with a narrow keel or expansion both above and below. 
6. Tail simply keeled above, with a wing-like expansion below. 

c. Shoulder with 3 serien of tubercles; tail less than twice length of disk fuutata, 8 

cc. Shoulder with fewer than 3 series of tubercles. 

d. Tail round, more than twice disk; back with strong tubercles; snout shan> ' gymnura 

66. Tail more or less compressed, with a wing-like expansion above, a larger one below. 

e. Skin more or less prickly in adult, with a median series of tubercles on back mbina 

ee. Skin nearly or quite smooth in adult; median line of back not prickly or with but one spine gay, 9 

8. Dasyatis hastata (DeKay). Sting Bay; ''Raya,*^ 

Disk quadrangular, about one-fourth wider than long; anterior margins nearly straight, meeting 
in a blunt angle on end of snout, cur\'wl near outer angle to meet slightly convex posterior margins; 
inner border convex; outer and hinder angles rounded. Ventrals almost entirely covered by pecto- 
rals, their hinder margins convex. Tail more than one and one-half times length of disk, low-keeled 
on upper side, a long, broad, membranous expansion l)elow, roughened with small asperities; one or 
more serrated spines. Body smooth in young; very old with scattered, small asperities; a row of 
narrow compressed tubercles along middle of back and on base of tail; points of tubercles depressed and 
directed backward. On each shoulder, parallel with meilian row, is a shorter row, its length varying 
according to age. Mouth with 3 [)apilUe. Jaws with more curvature than those of D. centrura and less 
than those of />. sabina; young without tulxjrcles. Color, bluish or olivaceous-brown, pale below. 

West Indies to Brazil; north to Florida. One female obtained at Huc^ares, whose length (of disk) 
is 11.25 inches; tail, 15.5 inches; width of disk, 14.5 inches; a row of 12 spines along middle line of 
b&ck and a shorter lateral row of 2 or 3 spines on each si<le. 

Trygnn haatata DeKay. New York Fnunu: Fishes, 373. pi. 65, tig. 214. 1842, Khotle Lsland. 
Dmyatis ha^ata, Jordan & Evermann, I.e., 83, 18%. 

9. Dasyatis say (Le Sueur). Soufhrm Sting Ray; *^Raya.^' 

Disk quadrangular, (me-sixth wider than long, anterior margins nearly straight, posterior and 
inner borders convex, outer and j)osterior angles rounded. Snout not protruding beyond lines of 
margins. Ventrals rounded. Tail strong, rather more than one and one-half times length of disk, 
with a strong serraterl spine, l)earing a short, low, cutaneous expansion l)ehind spine on upper side, 
and a longer, little wider one l>elow, ending nearly opposite. Upi)er jaw undulated, lower prominent 
in middle. Teeth small, smooth in young and females, shaqj in adult males; 3 papilla? at bottom of 
mouth, and 1 at eacrh side. Body and tail smooth. 

Color, olive-brown in adult, reddish or yellowish in young; lower surface whitish. 

This species closely resembles the European J), pastinaca. In D. say the anterior margins form 
a more blunt angle at end of snout, which is less prominent at ai>ex; outer and posterior extremities 
of pectoral rounder, posterior margin more convex, disk broader toward ventrals, and tail longer; in 
D, paglinaca the lateral and hinder angles of pectoral and lateral angle of ventral are marked by blunted 
comers; a single small, rounded tubercle on middle of back. 

This ray is found from Carolina to Brazil. It is quite common in Florida, and is occasionally 
taken as far northward as New York. Not obtained })y us, but given on authority of Poey. 

Raja my Le Sueur, Jour. Ac. Nat. Sci. Phi la., 1, 1817, 42, New Jersey. 

f Trygon sayi, Poey, Fauna Puerto-Riquefia, 850, 1881; Stahl, 1. c, 81 and 167, 1883. . 

JkuyatU »ay, Jordan «& Evermann, 1. c, 86, 1896. 

F. C. B. 1900-5 
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Family VII. MYLIOBATIDAE. The Eagle Rays. 

DIhIc liroa^l; \HH'.Utrn\ Hnn not (M>ntinue<l Ui end of Hiiout, but ceasing. on t<i<letf <»f heail and reap- 
|M)ariii^ in front of wiout em one or two fieHhy protu>jeranc!eg (cifphalic fins), whi<*h are gupporte<l by 
f)n niyn. Tail very long ancl Hlender, whip-like, with a fdngle doreal fin near ita root, behind which 
\h UMually a Mtrong retrornely nerrated npine. Nasal valve« forming a rectangalar flap, with poeterior 
margin fn^*, attache<i by a frenum to upper jaw. Skull less depressed than usual among rays, iti^ 
surface raiwHl so that the eyes and spiracles are lateral in jjosition. Teeth hexangular, large, flat, 
tessellate<1, middle ones usually broader than the others. Skin smooth; no differentiated spines on 
pectorals in mal€;s, the sexes Ix^ing similar. Ventrals not emarginate. Ovo\iviparous. 

Only a single species of this family is yet known from Porto Rictj. 

AETOBATINJ;: 

a. Tct'th in a single sericn, ver>' broad; muzzle entire Aktobati:*, "^ 

RHINOPTKRINiK: 

aa. Ttteth in fievcral Bcrien.tho middle neric* very broad. 

b. Muzzle entire : M yliobatl** 

bb. Muzzle emarfrinatc; cephalic fins below level of di«k Rhinoptera 




Fig. 4.—Aetobaius narinari, donal view. 
Oenai 8. AETOBATUS BlainviUe. 

General form of Myliobaiis. Muzzle entire. Teeth flat, broad, fonning a single series correspond- 
ing to the middle Fcries in Myliobaiis, there l)eing no small lateral teeth. Upper dental lamina straight, 
lower curvcHl and proj(H*ting l)eyond upper. Free border of nasal valve deeply emarginate. Skin 
smooth. Foun<l in tropical seas. 
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10. Aetobatus narinari (Euphrasen). Sj)otted Sling Ray; ^^Ohispo^^; ^^ Chucho.** 

Disk nearly or quite twice as broad an long; tail very long, about 2.5 times length of disk; snout 
7 in length of disk; distance from snout to eye 10 in width of disk; width of mouth 10 in length of 
disk. A long furrow in middle of interorbital space, deepest in front; spiracles obliquely placed. 

General color of whole upper surface light chocolate-brown, everywhere covered with roundish 
or oblong pearly or bluish spots or blotches, largest about size of eye, smallest less than half as large; 
under surface milky- white except margin of snout, which is dark-gray; tail uniform chocolate-brown; 
iris yellowish-gray. 











Fig. 5. — Aetobatus narinari, ventral view. 



Found in tropical seas; north on our Atlantic coast to Virginia. One male seined at Culebra Island 
February 9. This is one of the largest and most interesting of the rays. It is not uncommon on our 
Florida coast, though the published reconls do not so indicate. It attains a length of 2 feet or more 
exclusive of the tail, which is two to three times the length of the disk. 

Rata narinari Euphraiien, Vet. Ak. Nya. Handl., XI, 1790, 217, Brazil; after Narinari of Marcgrave. 

Myliobatis edtatkee ROppell, Neu. WIrb., 70, 1836, Red Sea. 

Goniabatis macroptera McClelland, Calcutta Jour. Nat. Hist, I, 1841, 60, Bengal. 

Aetobatus naHnari, Poey, Fauna Puerto-Riquefia, 349, 1881; 8tahl,l.c.,81 and 167,1883; Jordan <Se Evermann, I.e.. 88, 1896. 



68 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Family Vlll. AXGUILLID^. The True Eels. 

The true im*1h are characterized l>y their Hcaly skin in aHHociation with a (conical head aii<l a 
general resemblance to the con^^rn. 

Oenai 9. ANOUILLA Shaw. 

Bcxly elongate, cc)inpre«8e<l behind, irovered with embedded linear ei^ales place<l obliquely, some 
at right angles to others. Lateral line well developed. Head long, conic^al, mo<lerately pointe<l, the 
rather pmall eye well forward and over angle of month. Teeth nmall, 8ubequal, in bands on each jaw 
and a long imtch on vomer. Tongue free at tip. Lii>8 rather full, with free margin l)ehind, attached 
by a fn*num in inmt. Lower jaw projecting. Gill-openings rather small, slit-like, about as wide as 
base of |)ectorals and partly l)elow them. Nostrils superior, wx»ll separated, the anterior with a slight 
tul)e. Vent close in fmnt of anal. Dorsal inserte<l at some distance from head, amfluent with anal 
around tail. Pectoral well developed. 

Foun<l in most wann seas (the eastern Pacific excepted), asi'entling streams, but mostly spawning 
in the S4>a. They often move for a Gonsidera))le distance on land, in damp grass, and in this way paw 
waterfalls, dams, and other obstructions. It is thought that they spawn only in the m*4i, the female 
dying after having once produced ova. The females are larger than the males, i^aler in color, with 
smaller eyi* and higher fins. Eels are among the most voracious of fishes. ' ' On their hunting excur- 
sions they overturn alike huge and small stones, l)eneath which they find species of shrimp and crawfish, 
of which they are ext'essively f<md. Their noses are poked into every imaginable hole in their sean*h 
for food, to the terror of innumerable small fishes.*' 

11. AnguiUa chrysypa Kafinesque. ^^AnguiWi*^ ; Cumirum Eel. 
(Platk 1.) 

Heaii 3.2 in trunk; depth 5.8; eye 1.8 in snout; snout 5.5 in hea<l; interorbital 5.4. 

Bo^ly elongate, compresse<l l)ehind, ix)vered with linear eml)edded scales oblicjuely placed in 
groups, the scales of which are at right angles to those of adjoining groujjs; lateral line well developetl; 
head long, conic, pointed; eye situated over angle of mouth; lower jaw projecting; fine conic teeth in 
bands on each jaw and on vomer; the gill-openings are vertical slits in front of and iiartly l)elow pectoral; 
dorsal inserted far l^ack of head, Imt considerably in front of vent; anal commencing shortly behind 
vent, confluent with dorsal arouu<l the tail, forming a caudal fin. 

Atlantic coast of the l.-nittMl Statw, and Mississippi Valley; abundant from Maine to Mexiiv, 
as<»ending all rivers south of Canada and east of the R(H*ky Mountains. Common in the West Indies 
and highly vahunl as a fo(Kl-fish. It is I'aught in (H>nsiderable numbers in Porto Rico in the small 
iMimlKH) traps or "nasas" set in the small rivers. 

Six examples, the smallest 4 inches long, the largest over 2 feet, from San Juan market and Baya- 
mon Kiver at Bay anion, the smallest one from the si« at Mayaguez. 

AnffuiUa chrytyjxi Ratinemiae, Amer. Month. Mag. and Crlt. Rev. 1817, 120, Lake George; HudMim Kiver; Lake Champlain; 

Jordan <& Kvermann, 1. c, 348. 1896. 
AngttUia bO-pkum Raflnt^ne, Amer. Month. Mag. and Crlt. Rev. 1817, 120, Long Island. 
Anguiila latirauda Raflnesque, Amer. Month. Mag. and Crit. Rev. 1817, 446, Ohio River. 
AntrniUa <Urrrtma RaflneKqiie, Ich. Ohiensis, 78, 1820, Tennestiee and Cumberland riven*. 
AnijuilUi Juinthomda* Raflnesque, Ich. Ohiennij*, 78, 1820, Ohio River. 
AnguiUa lutai Raflnej*que, leh. Ohiensis, 78, 1820. Ohio River. 

Murama roftrtitn Lc Sueur, Jour. Ac. Xat. Soi Phila. 1821, 81, Cayuga Lake, New York. 
Mursrmi ln>9tonkim* Le Sueur, Jour. Ac. Nat. S<'.i. Phila. 1821,81. Boston. 
Muntna KrjM'ntinn Le .Sueur, Jour. Ac. Nat. Sci. Phila. 1821, 82. Newi«>rt, R.I. 
Murirna matrocrphala Le Sueur, Jour. Ac. Nat. Sci. Phila. 1«21. 82, Saratoga. N. Y. 
Murtrna argcntm Le Sueur, Jour. Ac. Nat. Sci. Phila. 1821, 82, Boston Bay. 
AntjuiUa tfnuirwftrut I>e Kay, Fishes New York, 310, 1812, New York. 
Afii/HiUa novxttrlcawn*!* Kaup, Apoden, 43, flg. 33. 185t>, New OrleanH, La. 
AntjuiUa punctati»»ima Kaup, AiMides, 41, IS.*)*). Niagara River. 
AnguiUa cubana Kaup, Apodes, 44, 185<>. Cuba. 
AnguiUa novaifrne Kaup. .Vpodes, 45. fig, S.'S, 185fi, Newfoundland. 
AnguiUa U\rana Kaui>, Ai»odei«, 46, flg. 36, 1866. Texas. 
AnguiUa wabtn»hen«i« Kaup, Apo<le8, 46, 1856. Waliayh River. 
AnguiUa t i/m nn u f Gimrd. V. S. and Mexican B<^Mind. Surv.. 75, 1m59. Rio Grande 
Muritna anguiUn, Pjh'V. Fauna Puerto- Rique&a. ;i41, 18M. 
MurxTta cubana, Stahl. 1. c. 166, 1883. 
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Family IX. LEPTOCEPHALIDvE. The Conger Eels. 

This family includes those eels which are scalelens, and have the tongue largely free in front; body 
moderately elongate, end of tail surrounded by a fin; posterior nostril remote from upper lip and near 
front of eye, and pectoral fins well develof)ed. All the siKHnes are plainly colored, grayish or dusky 
above, 8ilver>' below, and the dorsal ixlged with black. 

Cxenera 3, specues about 15; in most warm seas, usually at moderate depths. Most of the species 
undergo a metamorphosis, the young being hx^sely organized and transparent, band-shapetl, and with 
very small head. The body grows smaller with increased age, owing to compacting of the tissues. 

a. Vomerine teeth In liandM, none of them eanine-like: lips thick. 

b. Dorml Jin inserted at a jioint behind ba.se of pectoral, bnt nearer jHictoral than vent; head with inconspicuous 

mucus cavities; jaws witiian outer series of cloec-set teeth, forming a cutting edge: tail about half longer than 
rest of body Leptoceph a lus, 10 

bb. Dorsal fin beginning over the gill-opening; bones of front of head with large muciferous cavities; mouth rather 
small; jaws with bands of small teeth, the outer not forming a cutting edge; tail from half to two-thirds of 
total length ('oNaERMUB«NA 

aa. Vomerine teeth uniserial, some of them canine-like; maxillary teeth biserial; dorsal beginning above root of pec" 
toral; cleft of mouth extending beyond middle of eye; tail very long and slender, about half longer than rest 
of body Uroconoeb 

■i^jii.ij...- . .y^^.^}^. 




Fiii. G.—Lcptocephalu8 conger. 
Oenm 10. LEPTOCEPHALT78 (Oronow) Soopoli. 

Body formed aa in Anffuilla^ skin scaleless. Head depre8se<l alx)ve, anteriorly pointed. Lateral 
line present. Mouth wide, its cleft extending at least to lx»low mid<lle of eye. Teeth in outer series 
in each jaw equal and close-set, forming a cutting edgi^; no canines; band of vomerine teeth short. 
Tongue anteriorly free. Vertical fins well develoiXHl, confluent around tail; pectoral fins w^ell devel- 
oped; dorsal beginning close behind pec^torals. C Jill-openings rather large, low. Eyes well developed; 
posterior nostril near eye, the anterior near tip of snout, with short tube. Lower jaw not projecting. 
Skeleton differing in niunerous respet^ts from that of Arupiilln. Vertebne alx)ut 56-|-100. 

This genus is found in most warm seas, and contains the well-known and widely distributed conger 
eel and three or four closely related species. The earliest generic? name used for members of the group 
is Leptocephalus, hsised on a curious, elongate, transparent, l)and-like creature, with minute head and 
very small mouth, found in the waters of Europe, and known as Ijeptocephalus morrimi. This has been 
shown by Gill, Giinther, and Facciola to be the young and larval form of Ijeptocephultui conger. A 
number of the genera and species of the 8uppo8e<l family of T^tocephalidx liave been described, but 
there is no doubt that all of them are larvae, some of eels, as Conger ^ Congermurama, Ophisurus, and 
Nettastomaf others of Isospondylous fishes, as Alhula, Elops, Alepocephalm^ Stomias^ et<'. (See Gunther, 
Cat., VIII, 136.) It is thought by Dr. Gunther that the LeptcK*ephalid fonns are probably "individuals 
arrested in the development at a very early j^riod of their life, yet continuing to grow to a certain 
size, without corresponding development of their internal organs, and perishing without having attained 
the characters of the perfect animal." The recent observations of Dr. Gilbert on the larvae of Albulay 
ElopSf and Congery how^ever, seem to point to the conclusion that these curious forms are normal young, 
and that the individuals grow smaller in size for a time with increased age, owing to the increasing 
compactness of the tissues. 

a. DoTBalbeginningnearlyoppositetipof pectoral; head about 1.8 in trunk conger, 12 

aa. Dorsal fin beginning above middle of pectoral; head about 1.6 in trunk caudilimbatus 
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12. Leptocephalus conger (Linnaeus). Conger Eel; Ckmgrio. 

Dorsal beginning opposite or just behind tip of pectoral; eye 1.5 in snout, 5 to 6 in head; snout 
3.25 to 4.25 in head; gape extending nearly or quite to posterior margin of eye; head 1.8 to 1.86 in 
trunk; tail longer than rest of Ixxly; pectoral 3.5 in hea<l; upper lip full, with conspicuous pores. 

Ashy-gray or blackish; vertical fins with black margin; body sometimes (var. m^er) entirely black. 

Atlantic Ocean, generally common on both coasts, from Cape Cod to Brazil; also on coasts of Asia 

and Africa; almost cosmopolitan, but not found in the eastern Facifia It reaches a length of 8 feet, 

and is an important food-fish, especially. in Europe. Recorded by Dr. Stahl; not obtained by us in 

Porto Rico. 

(a) Larval Forms. 

Lgptoeephalut morrisH Omelin, Syst Nat, 1150, 1788, Holyhead, England. 
OpMdiumpeUucidum Couch, Lond. Mag. Nat Hist., V, 1832, 313, 742, England. 
Leptoeephalus gracilis Storer, Mem. Amer. Acad., 11, 524, 1839, Maasachusetto. 
Leptocephalw tpaUanzanii, candidissimw, etc., of European writers. 

(&) Adult Forms. 

Murmna tupremo marffine pinnae dorsalis nigra Artedi, Synon., 40, 2, 1788, Mediterranean. 

Murstna conger Linnieus, Syst Nat, X, 245, 1758, Mediterranean Sea; baaed on Artedi. 

Muratna nigra RI«o, Ich. Nice, 98, 1810 (black variety), Nice. 

AnguiUa oceanica Mitchlll, Jour. Ac. Nat Sci. Phila. 1818, 407, off New York. 

Conger verua Riwo. Eur. M^r., Ill, 201,1826. Nice. 

Conger ndgaria Cuvier, R^gne Animal, ed. II, vol. 2, 350, 1829, France; GQnther, Cat, VIII, 88, 1870. 

Conger rubeacens Kaniani, De Novls Spec. Pise. Diss. Prima, 19, pi. V, fig. 5, 1838, Mediterranean. 

Ophiaomaobtuaa Swainson, Fish., Rep., and Amph., II, 396, 1839, Sicily. 

Conger orbignyanua Valenciennes, D'Orbigny, Voy. Am. M4rid., Polss., pi. 12, 2. 1839, South America. 

CbngereactUentua Foey, Memorias, 11, 346, 1860, Cuba; Stahl, I.e., 80, 1883 (misprinted "Conges"). 

Leptooephaiua conger, Jordan & Evermann, I.e.. 354, 1896. 

Family X. MITR^NESOCID^. 

Scaleless angoilloid eels, with posterior nostril not labial, tongue largely adnate, jaws not excess- 
ively elongate, end of tail surrounded by caudal fin, and pectoral fins well developed. None of these 
characters appears to have in itself great importance, but, according to Dr. Gill, in the genus Mwrse- 
nesoXf the only genus in which the osteology is well known, the characters are such as fully to justify 
family distinction. 

Dr. Gill gives the following diagnosis of the Mursenesocidse: " Enchelycephalous Apodals with 
the tongue not free, the branchiostegal membrane connecting the opposite sides below, the epipharyn- 
geals reduced to one pair, and the hypopharyngeals linguiform and encroaching on the fourth 
branchial arch.'' To this should be added: Gill-openings rather wide; i)ectoral fins well developed; 
jaws of moderate length; vomer well armed. 

Whether all these characters are found in the other genera commonly associated with the Muras- 
nesox is not yet known. The family, as understood by us, seems divisible into two well-marked 
groups, which are, perhaps, as distinct from each other as from the EcheUdx or the Congridse. The 
species of this family are not very numerous, and a large proportion are American. In general 
appearance and habits they approach the congers. All are plainly colored, and some descend to 
rather deep water. One genus represented in Porto Rico. 

Murjckesocinje: 

a. Dorsal and anal fins well <lcveloped throughout, the dornal beginning nearly above gill-opening; snout moderately 
produced; vomerine teeth very strong. 

6. Teeth in jaws in several series; gill-openings wide Muranbbox, 11 

66. Teeth in jaws biserial, small; vomer with a series of long, pointed canines; tail about four timer* a.s long as rest of 

body; gill-openings narrow Hoplunnis 

Stilbiscinje: 

aa. Dorsal and anal fins ver>' low anteriorly, developed chiefly on the tail. 

c. Tail about as long as rest of body; teeth moderate; dorsal beginning before the vent. Body moderately elongate, 

diameter more than one-thirtieth the length; dorsal beginning just before vent Nexkmnger 

cc. Tail short, little more than half as long as rest of body; teeth all uuiserial, unequal, some of them canine-like; 
body very slender, whip-shaped. 

d. Dorsal fin beginning not far behind pectoral Leptoconoer 

(Id. Dorsal fin beginning behind the vent Stilbiscus 

ddd. Dorsal fin beginning close behind the nape Gordiichth yb 



THE FISHES OF POETO MOO. 71 

Oenai 11. MURSHESOX McClelland. 

Body robust. Dorsal and anal fins well developed, dorsal beginning nearly above gill-opening. 
Mouth large, teeth in jaws in several series, those of one series enlarged and depressed, forming long 
canines in front; vomer with several long series of teeth, the middle one of strong canines. 

This genus contains numerous species, large, conger-like eels, some of which are found in all warm 
seas. They are remarkable for the strong armature of the vomer. One species known from Porto 
Rico. 

13. Mursenesox savanna (Cuvier). 

Median series of teeth on vomer distinctly tricuspidate in the young, becoming entire with age, 
with nearly even surface; pectorals as long as maxillary, 2.66 in head; eye 2 in snout, which is 4.5 in 
head; dorsal inserted over gill-opening. 

Brown above, silvery below; dorsal and anal edged with black. 

Cuba to Rio Janeiro, not common; occasional in the Mediterranean Sea. Not obtained by us in 
Porto Rico, but included on authority of Poey. 

Muraena $avanna Cuvier, Rdgne Animal, ed. 2. vol. 2, 350, 1829, Martinique. 

Conger bratUiensis Ranzani, Nov. Spec. Pise. Diss. Prima, IV, 17, pi. 13, flg. 1, 1838, Brazil. 

CoTiffrtLS airvidens Richardson, Voy. Erebus and Terror, 111, 1844. no locality given. 

Cyiioponticusferox Costa, Fauna Napoli, Pesc. pi. 28, 185^1, Naples. 

Conffer limbatus Castlenau, Anim. Am. Sud. Ki, pi. 43, fig. 3, 1855, Rio .Janeiro. 

Mursmesox savanna, Poey, Fauna Puerto-Riquefia. 344, 1881; Stahl, 1. o., H>t>, 1K83; Jordan & Evermann, 1. c, 360, 1896. 

Family XI. MORINGUID^. The Whip Eels. 

Excessively elongate eels, with the abdominal cavity forming two-thirds of the length (the anus 
opening about the commencement of the last third ) and the heart far behind gills. Body scaleless; 
cylindrical, with the trunk much longer than the tail; pectorals none or small; vertical fins but little 
developed, limited to the tail; posterior nostril in front of small eye; cleft, of mouth narrow; teeth 
uniserial; gill-opening rather narrow, inferior. 

OeniiB 13. APHTHALMICHTHYS Kaap. 

Characters of the genus included above. 

14. Aphthalmichthys caribbeus Gill & Smith. 

Body exceedingly long and slender, the tnink of uniform depth throughout and not compressed, 
post-anal part of body slightly compressed. Hea<l long, not conspicuously wider than body, its length 
contained 13 times in total length of fish, nearly 9 times in distance between snout and vent, and 4 
times in tail. Anterior nostrils large and tubular, at end of snout; posterior nostrils large, immediately 
in front of eye. Length of snout one-seventh that of head. Gajx? equal to depth of Ixxly, about one- 
fourth length of head extending considerably Ix^yond eye. Lower jaw projecting. Teeth rather large, 
canine, retrorse, uniserial, a single row of small teeth on vomer. Eye very small and rudimentary, 
little larger than the posterior nostril, and contained over 20 times in length of head and 3 times in 
snout. Interorbital narrow, about half length of snout. Depth of body contained 54 times in total 
length, 4.2 times in heud. About the length of the head behind vent, a narrow, shallow groove extends 
backward on both the dorsal and ventral surfaces; in this gi'oove the dorsAl'and anal fins exist as low 
ridges, and are entirely undeveloped until about length of he^d from end of body; they then become 
less than half a millimeter in height and are confluent aromi<i the blunt tail. The pectoral is a mere 
rudiment lying on the upper posterior e<lge of the gill-slit and in less than half the length of the latter. 
The branchial openings are nearly vertical slits, about twice length of eye, and separated from each 
other by a space equal to 1.5 times their length. The ventral opening is situated a little more than 
two-thirds the distance from snout to end of tail. A series of large circular pores along lateral line. 

Color in life, a uniform grayish-olive, without markings. The type, 270 mm. long, collected 
among coral {Pontes) at San Geronimo, Porto Rico, by Mr. George M. Gray. 
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The following tabic ^vch the measurements: 



McflAurcmentM. 


Hilli- 
mctcn. 


MeasuremcntM. 


Mllli- 
mctcra. 

8 


Lcnifth 


270 
21 


Length «>f snout 


length of head 


Interorbital 


2.ft 


Length of head and trunk 


18?) 
MR 


Donal grof)ve behind vent 


21 




Anal groove l>ehind vent 


21 


I>c?pthatKill-«lIt 5 

IXepthat vent 4.6 


Dorml fin apiieara above siirfaei*, In 
front of end of tail 


21 
lO 


Depth at dorKal «»rlRin 6 

Length of Kape 5 


Anal fln appears above Hurface, In 
1 front of end of tail about 





AptUhalmicthytt cttHbbcus Gill & Smith, Bcienee, n. 8., vol. XI, Non. '2m, 973, June 22, 1900, San Geronimo, Porto Rleo. 

Family XII. MYRIDi€. The Worm Eels. 

End of tail surroundecl by the tronfluent vertical fins; posterior nowtril in, or very near, upper 
lip, the tongue more or less fully aclnate to the floor of the mouth. The specien are usually of small 
sixe an<l plain colors, more or less wonn-like in form, and inhabit sandy coa^<ts in tropical seas. The 
genera have but few npi^cies each. They are interme<liate in character l>etwecn the Ophirhihyuht. an<l 
the Murntnemciilx, The osteology has not l)een carefully studied, but they will proViably Ije found to 
l)e most nearly related to the latter family, if indeed the two should not l)e, as in Bleeker's arrangement, 
reunited with the LrptocephalUhr. 

a. Body elongate, ^!ubterete; pectoral present, w>metinii^ minute; ant<*rior nootril tubular: dornal fin beginning 

liehind head; teeth small. 

b. Dorml fin bi'ginuing behind vent: no teeth on vomer; teeth montly uniserial; 1m nly slender, terete Ahlia 

bb. Donwl fln Ix^ginning Iwftire vent; vomer with teeth. 

c. Dorsal iM'ginning at a i>f)int about midway b*'tween gill-oi>ening and vent: pectoral very hmall; teeth subeqoal; 

body slender, terete; tail much longer than rest of Ixnly M yruphm 

aa. Body short, much oompresKe<l; i>ectoral almoftt invisible: mouth narrow: snout obtuse, depr(>ssed; vertical linn 
well developed, dorsal beginning behind gill -oiwuing CHiLORHlNrH,13 

Oenm IS. CHUOBHIHUS LUtken. 

Body sht)rt, much compreswiMl, esjiecially posteriorly; mouth narrow, lower jaw slightly the 
shorter; snout depresHe<l, obtuse, two n)W8 of short conic or incisor-like teeth on each (lalatine and a 
group of similar teeth on nasals, l)ack of which is a large tooth on anterior end of vomer; teeth on 
lower jaw trist^rial; {KKrtoral fin very minute; vertical fins well developed, dorsal (commencing l>ehind 
gill-opening. One siK»cies known. 

15. Chilorhmus suensonii Liitken. Worm 1'>L 

Head 5; depth 14.4; eye 8; snout (5.8; interorbital 5.0; cleft of mouth 3.rt in hi^l; hea<l and tnink 
a little less than half total length; dorsal fin beginning a short distance ba(;k of gill-o{)ening, slightly 
nearer vent than tip of snout. 

Bcnly elongate, trunk slightly compressed anteriorly, much so ix^steriorly; hi^atl large, deei)er and 
wider than Ixnly, its wi<lth somewhat greater than its <lepth, its upper surface convex; snout slightly 
tapering, rather l>nja<lly truncate; eye chiefly lateral, i^jsterior l)order just above the angle of mouth; 
cleft of mouth horiz<mtal, lower jaw included, lips fleshy, upper slightly overhanging the cl<>se<l mouth, 
its (mtline somewhat irregular; a <louble series of short canine-like teeth on each palatine, similar t«»ctli 
on nasals, Ixihind whi<rh is a large tooth on vomer; teeth on lower jaw trisi»rial; anterior nostril in a 
short tuln? well forward at edg<» of lip, (lirecttnl downwartl; jxisterior nostril without tube, oi>ening in 
lower ])art of upjwr lip juxt in front of eye, si-art^ely visible when mouth IscIosimI; skin not firmly 
attached to Inxly, more or less movable, especially full and l(K>se alx)ut head, where it is gathennl into 
longitu<linal folds; dr)rsal an<lanal regular in outline, somewhat lower near their confluenct*; anal very 
slightly lower than dorsal, i»a<'h with numerous rays; lateral line present, being a straight shallow 
groove running nearer <lorsal outline anteriorly, containing a series of muciferous pores. 

Color in spirits: Ni»arly everywhere unifonn dark-brown; Ik^IIv and ventral surface of lu»ad white. 

Twenty-seven individuals, from 1.5 to 4.4 inches in length, wen* collcH'te*! at Mayaguez, Ponce, 
Arroyo, Hmran^s, and IkKiuenm. Hitherto known only from St. CVoix, Danish West Indies. 

ChiU/rhinuH ituiti9nnii Liitken, Vid. Me<l. Natuig. Kor»*n. KjiitM'U.. I. ls.'>l, St. Croix: Jonlan A: Kvenuann, 1. c. :i7J, 1»96. 
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Family XIII. OPHICHTHYIDi€. The Snake Eels. 

This family includes those enchelycephalous eels which are scaleless and have the end of the tail 
projecting Ixjyond dorsal and anal fins, and without rudiment of a caudal fin. Anterior nostrils placed 
in upptT lip, opening downward; gill-openings not confluent; tongue more or less fully adnate to floor 
of mouth. Spe<*ie8 usually moderate or small in size, very abundant in tropical seas, especially about 
coral reefs. The eggs are numerous, of moderate size, similar to those of ordinary fishes. 

Of 12 genera of this family occurring in America only 4 are known to have species in Porto Rico. 

a. Body without traces of fins anywhere; teeth all nmall, conical; gill-openinga near together, mbinferior; anterior 

nostril tubular; tongue scarcely free in front: mouth small. 

b. Gill-slits inferior, converging forward 8ph AOEBRAKCHrs, 14 

66. Gill-slits small, lateral, placed vertically Vbrma 

aa. Body with distinct fins, at least on back. 

c. Anal fin wholly wanting; no pectoral fin; dorsal fin high, beginning on head; gill-openings subinferior, converging; 

anterior nostrils tubular; tongue slender, somewhat free in front Letharcuus 

cc. Anal fin well developed; anterior nostril usually in a short tube near tip of snout. 

d. Teeth blunt, mostly granular or molar; vomer with teeth; pectoral fins present, small. 

e. Dorsal rather high, beginning on head, l^efore gill-opening Myrichthys, 16 

ee. Dorsal fin beginning behind gill-opening, fin usually low Pisoodonophis 

dd. Teeth all pointed, none of them molar; vomer with teeth. 

/. Dorsal fin beginning before nape, on anterior part of head; pectoral fin small or wanting. 

g. Pectoral fins wholly wanting; body compressed, dorsal fin high Callkchelys 

gg. Pectoral fins small, but present; body elongate, subterete, dorsal fin moderate Bascanichthys 

//. Dorsal fin beginning more or less behind gill-opening. 

h. Teeth subeqiial, with no elongate canines on jaws or vomer Ophichthus, 16 

hh. Teeth unequal, some of them long canines, either on vomer or on sides of one or both jaws; mouth large, snout 
short, and eyes more or leas superior Mystbiophib 

Oeniis 14. SFHAOEBSANGHUS Bloch. 

This genus contains several little-known species of small eels remarkable for showing no trace of 
fins in the adult stage. The snout projects beyond the small mouth, giving a shark-like profile, and 
the small teeth are mostly uniserial. Gill-slit** inferior and converging. The name Sphagebranchus 
was based on a species which evidently belongs to the genus. It has, therefore, clear priority over 
Ichthyapufi and Apterichfhys. 

This genus is the most simple in structure among the genera of Ophichthyidse, as Ophichihus is 
probably the most specialized. Its loss of fins is doubtless due to degeneration, but it seems nearer 
the primitive type than Brachysojnophis or OphichthtLa. Only one species obtained in Porto Rico. 

a. Head 6 times in trunk anguiformU 

aa. Head little more than 4 times in trunk. 

6. Color brown, head mottled selachops 

66. Ck)lor greenish, without mottlings ophionetu, 16 

16. Sphagebranchus ophioneus Evermann & Marsh, new specieiii. 

Head 4.5 in distance from tip of snout to vent, 12.5 in total length; depth of trunk 48 times in 
total length, depth of head 36 times; distance from tip of snout to vent 2.8 in total length; snout 6 in 
head, mandible 2.5, interorbital 12.7. 

Body cylindrical, tail tapering; longest diameter of head greater than that of body; head forward 
of occipital region long, slender, conic, and sharply pointed; eye minute; mouth inferior, the jjointed 
snout far overhanging, tip of lower jaw considerably in front of eye; teeth numerous, directed Ijack- 
ward, conic, sharp, depressible, uniserial in each jaw and on vomer; roof of mouth not entirely covered 
by lower jaw, exposing a triangular space in front of its tip, a single tooth exposed in front on median 
line when the mouth is closed; in the preserved specimen the tooth next behind on each side is also 
exposed, probably due to the contraction of the fleshy tip of lower jaw; a few fleshy papillae at edge of 
upper lip on each side opposite tip of lower jaw; nostrils not tubular, the anterior on ventral side of 
fleshy tip of snout, the entrance guarded by a pair of fleshy papillas the posterior in upper lip just 
behind tip of lower jaw which covers nostril when mouth is close^I; a row of muciferous pores on eai^h 
ramus of mandible; scattered pores about snout, behind eyes and along upper lip, and a transverse row 
across head at occiput; lateral line distinct, complete, and continuous, commencing on side of head and 
extending to tip of taU> consisting of a slight elevation of the integument, the pores arranged at regular 
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inU»r\'alH along its lower tnlge; gill-8lit« 5.4 in head, entirely inferior, converging anteriorly where they 
an' very narrowly eei^arated; skin over branchial chamberH with longitudinal plications. 

Color in npiritw: Everywhere pale-green, without evident markings; traces of a faint yellowish 
area on side of hea<l, in front of occiput, and on snout; tip of snout a little darker. 

One specimen, the tyixj (No. 49526 U.S.N.M.) 11.25 inches long, dredged in 4 fathoms at Fish 
Hawk Station 6065, off ^layaguez, Porto Rico, January 20. 




Fig. 1 .—Sphagtbranchus ophioneus. 

Oenai 15. MTSICHTHTS Oirard. 

Teeth mostly blunt and molar; pectoral fins small; dorsal beginning on hea<l before gill-opening; 
otherwise essentially as in Ophichthus. Coloration variegatetl. Si)ecie8 numerous, found in most trop- 
ical seas. Only one of the three American species known from Porto Rico. 

a. Spots on body large, black, raoBt of them with a dintiuct pale center, the jrroiind-color paler octdattts, 17 

aa. Six)ts on body large, round, nearly whitish in color, the ground-color dark aatminatus 



17. Myrichthys oculatus (Kaup). 

Hea<l 4.2 in trunk (tip of snout to vent); eye 2.5 hi snout; interorbital in hea<l, slightly shorter 
than snout; cleft of mouth 3.25 in head. 

Body scaleless, very slender, tail tapering to a point, without caudal fin; dorsal and anal fins not 
continuoiLs around it; dorsal low, commencing on head far in advance of gill-opening, extending almost 
to tip of tail; anal similar, shorter and lower; pectoral reduced to a thin, narrow, membranaceous flap 
immediately behind gill-oj)ening; anterior profile of head straight, making an angle of 45° with the 
horizontal mouth; eye very small; nostril tubular, on side of tip of snout; lower jaw considerably 
the shorter, upper overhanging, exposing some of the teeth, which are all small, molar, and scarcely 
elevated. 

Color in spirits: Body grayish, trunk paler IkjIow; side with two rows of about 35 large roimdish 
black spots not sharply circiunscribe«l, the center of each with a small pale sjwt, up|)er row close to 
dorsal fin, other row just below, the spots above alternating with those below; a large dark spot on 
the head in front of the dorsal; lower jaw and snout with numerous much smaller dark spots, some 
of these with a pale center; dorsal with dark-brown edge and many diffuse blotches of same; anal pale, 
unmarked. 

Tropical Atlantic, Cuba to Surinam, an«l Cajw Verde Islands. One specimen, nearly 2 feet lg,on 
collected at Hucares, Porto Rico. 

I*ijtt)odonophu oculatus Kaup, Apodes, 22, ISftd, Curasao. 
Op/ii>Mn/« latimaculaluit Poey, Repertorio, II, 252, pi. 3. flg. 1, 1867, Cuba. 
(klthicMhys kUimaculatut, Poey, Fauna inierto-Riquefia, 345. 1881. 
Myrichthy$ oculatus, Jordan «& Everxnann, 1. c, 376, 18%. 



THE FISHES OF PORTO RICO. 75 

Genas 16. 0PHIGHTHTT8 Thnnberg ft Ahl. 

This ^eniis contains all the ophisuroid eels ^Yhich have sharj) teeth, no marked canines, well- 
develo|)e<l pectoral fins, and dorsal inserted behind head. The specues are very numerous in the 
tropical seas, and many attempts have been mmle to split the group into smaller genera. Notwith- 
standing the great differences when extremes are compared, these small genera can not be well 
defined. Only one of the ten American si)ecies is known from Porto Rico. 

a, Toeth of upper jaw in two or three series. 

6. Teeth of lower jaw uniscrial, or nearly so; vomerine teeth in one series or slightly biserial in front. 

CRYPTOPTERrS: 

c. Coloration uniform, or nearly so; teeth of lower jaw not quite uniserial ; tail half longer than rest of 

body puncticeps 

Ophichthus: 

cc. Coloration not uniform; anterior teeth slightly enlarged; eye rather large, nearly median. 

d. Sides of body with large, round, blaek spots; head with smaller ones; dorsal inserted opposite tip of pec- 

toral ftat^annensia 

fid. Sides of body with large, round, whitish spots; dorsal inserted behind tip of peetoral retropinnis 

bb. Teeth of lower jaw in two to four series. 
MuRANOPSis: 

e. Vomerine teeth in one row; anterior teeth of jaws or vomer sometimes enlarged; teeth in both jaws biserial, 

those of inner series sometimes small and turned inward. 

/. Dorsal b<»ginning an eye's diameter behind tip of pectoral guUifar 

ff. Dorsal beginning over or just before tip of pectoral ocellattu 

SCYTALOPHIS: 

ee. Vomerine teeth biserial throughout; teeth in both jaws biserial. subequal; no canines. Color plain-brownish. 

g. Eye large, more than half length of snout. 

h. Head rather short, 2.5 to 3 in trunk ffomeni, 18 

hh. Head long, 1.75 to 2.25 in trunk; pectoral a little longer than gape magniocuUe 

gg. Eye small, 2.5 in snout; gill-opening narrow: anterior nostril with long tube; pectoral longer than gape... pariUa 

18. Opliiethus gomesii (Castelnau). ^Sea Serpent. 

Head 2.8 in trunk; head and trunk 2 in tail; eye about equal to interorbital space, 1.5 in snout, 
which is 6 in head; pectoral 2.8 in head; teeth small, sharp and subequal, biserial on each jaw and 
on vomer; upper jaw the longer; pores on head and lower jaw; dorsal and anal very low. 

Color in spirits: FAery where brownish above, color laid on in a multitude of very small brown 
points somewhat in rows, cm a yellow ground; ventral surface yellow with a few brown points; side 
of hearl and lower jaw with dusky spots; dorsal edge of jwi'tonil with dusky points. 

South Carolina to Rio Janeiro; generally common, esiHJcially about the Florida Keys and Cuba. 
One example 8.5 inches long collected at Mayaguez. 

Ophistmii* gomeifii Castelnau, Anim. Am<Jr. Sud, 84, pi. 44, tig. 2, 1855, Rio Janeiro. 
Ophimrun rhnjmpis Pocy, Memoriae, 11, 321, 1867, Havana. 
Oxydontichthys brachyurus Poey, Synopsis, 426, 1868, Havana. 
Ozydontichihys macrurus Poey, Anal. Soc. Hist. Nat. Eap., 1880, 2.''>4, Havana. 
Ophicthus gomeeii, Jordan & Evermann, 1. c, 384. 18%. 

Family XIV. MUR.€NlD/€. The Morays. 

The Munsnidx represent the most degenerate type of eels so far as the skeleton is concerned, and 
are doubtless the farthest removed from the more typical fishes from which the eels have descended. 
The essential characters of the family are thus stated by Dr. Gill: " Colocephalous apodals with conic 
head, fully developed opercular apparatus, long and wide ethmoid, jKisterior maxillines, pauciserial 
teeth, roimdish, lateral branchial apertures, diversiform vertical fins, pectoral fins (typically) sup- 
pressed, scaleless skin, restricted interbranchial slits, and very imperfect branchial skeleton, with the 
fourth branchial arch modified, strengthened, and supporting pharyngeal jaws.'* 

The morays may be readily distinguished from other eels by their small roimd gill-openings and 
by absence of pectorals. The body and fins are covered by a thick leathery skin, the occipital region 
is elevated through the development of the strong muscles which move the lower jaw, and the jaws are 
usually narrow and armed with knife-Uke or else molar teeth. They inhabit tropical and subtropical 
waters, being especially abundant in crevices about coral reefs. Many of the species reach a large 
size, and all are voracious and pugnacious. Coloration usually strongly marked, the color cells being 
highly specialized. Only two of the eight American genera represented in Porto Rico. 
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a. Vertical flns well developed, domal beginning before vent 

b. Posterior noHtril an oblong slit: anterior in a Hhorttube; teeth all pointed; donial beginning above glll-opening; 

canine ti^eth otmng: tail moderate Enchelycoee 

W>. I»oBterior nootril circular, with or without tube; tail moderate, not twice an long ax trunk; b<¥iy not exccflsively 
elongate, 
r. Teeth all, or nearly all, acute, none of thooe in jawn obtuse or molar*like. 

'/. Anterior nutttrilfl without tube: vomerine teeth in many iwriex: lips with a free fold Pythonichth ys 

dfl. Anterior noRtrilM each with a long tube; vomerine teeth in one or two series; lip« continuous with skin of head, 
r. Posterior nostril.M without tube, margins sometimes slightly raised. 

/. Dorsal fin inserted l>ehind head, over or behind the gill-opening Rabula 

/. Doreal fin innertiM on head, considerably before gill-opening Lycoiiontis, 17 

rr. Posterior nostrilH iis well as anterior each in a conspicuous tube Mubjbna 

<r. Teeth mostly obtuse, molar-like; only anterior nostrils tubular; cleft of mouth rather short; donial beginning 

before gill-opening Echidna, 18 

on. Vertical fins nidimentar}*, confintnl ti> end of tail (often appreciable only on dissection, or altogether wanting): 
teeth rather small, pointed, subequal, in several series; posterior nostril round, with a short tube, or none, 

(Thannomubjcna 
Oenm 17. LTC0B0HTI8 XoCleUand. 

This genu8, a^ here understocKl, comprises the great bulk of the Murinnda'f inchiding all the 
species with sharp teeth, the Ixxiy nonnally formeil, anterior nostrils only tulmlar, and the dorsal fin 
beginning on head. Priodonoplm with serrated teeth has l)een recognizetl as a distinct genus by 
Bleeker, but the character in ({uestion disapi)ear8 by degrees and seems not to be suitable for generic 
distinction. The morays of this genus are everywhere abundant in tropic^al seas, where some rea4*h a 
great size. They are the most active and voracious of the eels, often showing much pugnacity. Most 
of them live in shallow water al)out rocks or reefs. Four si)ecie8 known from Porto Rico. 

a. Teeth all entire, with no serrations anywhere, and none of them with basal lobes. 

6. Body without small, round, bluish-white or yellow spots, the spota, if any, blackish or dull-grayish; dorsal without 
distinct paler margin, or with merely the ver>' edge whitish. 

c. Dorsal with a distinct black margin; anal with a pale edge; teeth uniserial vicimu 

ec. Porsal without distinct, darker margin, its border colored nearly or quite like rest of fin. 

d. Body and tail c*i>vered with close-set dark points; tail longer than rest of body vireteetu 

dd. Body and tail not covered with clow;-set dark points. 

e. Color olivaceous or brownish, with consiiicuous markings, marblings or spots darker than the ground-color; belly 

without distinct transverse lines, marked like the back and sides; tail slightly lunger than n>st of Uxly. 
/. I>ark markings forming narrow reticulations, never rounded spots; these reticulations dark-lilac in cojor, covering 

back and sides, some of them inclosing irregular polygons polygonitu 

ff. Dark markings in the form of nniiided sitots, more or less confluent, sometimes obscuring the pale ground- 
color maringa.Vi 

tt. Color dark-brown, dark-green, or blackish, either plain or with faint markings. 

g. Belly with black, wavy, transverse lim»s; no dark lines along dorsal fin mordax 

gg. Belly without black transverne lines; body nearly plain dark olive-brown. 

h. Dorsal ami anal with dark longitudinal streaks; chin pale but not white funebrU, '20 

hh. Dorsal and anal without dark longitudinal streaks; chin white atbimtnti*,2i 

€€€. Color browniMh-black with irregular pale-grayish spots of various siies; margin of anal not pale; cleft of mouth 

less than half head ftinctte-hdenm 

bb. Body with distinct small spots, blue, white. or yellow. 
{. Dorsal and anal without distinct colored margin: pale spots mostly smaller than eye. 
j. Teeth of upiKT jaw uniserial. 

k. Vomerine teeth uniserial; siK>ts irregular, few, and scattere<l; dorsal (X)lored like back. 

kk. Vomerine teeth bi.serial; entire body covered with small blue dots; dorsal with vertical bluish streaks.. con»per«us 
j). TiH^th of upper jaw bi.Hi>nal; body with small yellow spots. 
/. Vomerine teeth uniM>rial, mostly small and rounded; color nearly uniform from head to tail; s|>ots innumer- 
able milinrU 

U. Vomerine teeth biserial, small and rounded; color dark-bn»wn, with yellow i>oints excessively numerous. cMntratus 
ii. Dorsal with a blackish border, interrupted with white: anal with white markings: body with dose-set. irregular 
pale siKjts. 

m. Body gn»enish. marbled with brownish, almost obscured by the grouml-color »b*cumtun 

mm. Body rich-yellow or tawny; head and body covered with .nmall, rouml, white sjiots jordani, 22 

Priodonophis: 

aa. Teeth serrate, more or less. 

w. Color hnm-n, with irregular light-yellowish spot> irregularly placed; dorsal with large, dark spots on it« edge, these 
sometimes obsolete, usually running together to fonn a continuous <lark band; unul hlack-e<lgt'd; te«*th large, 
uniserial, the larger ones serrate; mouth neairly clasiug octUatu* 
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19. Lycondontis moring^ (Cuvier). Common Spoiled Moray; Hamlet. 

Head 3.2; Hnout 6 in head; eye 1.5 in snout; cleft of mouth 2.5 in head; tail somewhat longer 
than trunk. Teeth strong and sharp; two or three long depressible teeth on vomer in front and a 
median row of small ones behind; teeth in jaws uniserial, long in front, those behind retroree. 

Color inspirits: Dark-brown, everywhere mottled and reticulated with paler or light yellow, which 
is properly the ground-color, but is nearly covered by the dark pigment; ventral surface of head pale 
with a few brown spots; fins colored like body. 

West Indies, Pensacola to Rio Janeiro and St. Helena. Two young examples, al)out 7 inches 
long, from Culebra. 

Murama maculata niffra (the Black Moray), Catesby, Nat. Hist. Carolina, etc. lA. 21, 173S, Babama-s. 

Murama moringa Cuvier, R^gnc Animal, cd. II, vol. II, 352, 1829, Bahama.*); after Catesby. 

Qymnothorax rotttratvs Ag&sfdz, Splx, Pise. Bran., 91. pi. 60, a, 1829, Brazil; Stahl, 1. c., 80. 1883. 

Mursma moringua Richardflon, Voy. Erebua and Terror, Fiahcs, 89, 1844, Jamaica. 

Mursma punctata Gronow, Catalogue Fishes, 18, 1854, North America. 

Murenophia curvUineata CaHtclnau, Anim. Am<?r. Slid, Poias., 81, pi. 42, fig. 2, 1855, Rio Janclr«). 

Mursmophis caramura Ca«telnau, Anim. Nouv. Rares Am^riqtie tlu Sud, 85, pi. 43. flg. 1, 1855, Bahia. 

Oymno(haraxflavo9criptus Poey, Enumeratio, 158, 1875, Cuba. 

Gymnolhorax jdciurattts Poey, Aiial. Soc. EHp. Hi«t. Nat. 1880, 257, Cuba. 

LycodonHs moringa, Jordan & Evermann, 1. c., 395, 18%. 




Fig. H.—Ltjcodontis moringa. 



20. Lycodontis funebris (Ranzani). Black Moray; Morena Verdf. 

Tail a little longer than head and trunk. Teeth uniserial in jaws in the adult ; teeth on vomer 
uniserial (yslt.? erebus), or biserial {/uiiehru); long, depressible canines on front of vomer; jaws not 
completely closmg; eye 2 to 2.5 in snout, al)ove middle of gape; cleft of mouth 2.5 in head; head 2.5 
in trunk. 

Dark olive-brown, nearly plain, paler on throat, sometimes with very faint darker marblings; 
dorsal and anal fins with dark lines running longitudinally; belly without black transverse lines. 

Found in tropical America, on both coasts; the largest of our eels, reaching 5 or 6 feet or more; 
extremely ferocious; common from Florida Keys to Rio Janeiro and from Gulf of California to Panama. 
A single example, 4.12 inches long, obtained at Fajanlo February 17, 1899. 

Mursma maculata nigra et viridis, Catesby, Nat. Hist. Carolina, etc., pi. 20, 1738, Bahamas. 
Gymnothorax/unebrui Ranzani, Nov. Comm. Ac. Sc. Bonon., IV, 76, 1840, Brazil. 
Murtena lineopinnis Richardson, Voy. Erebus and Terror, Fishes, 89, 1844, Puerto Cabcllo. 
Txniophis weMphali Kaup, Aale Hamburg Mus., I, 1859. 
Thrymidea atcrrima Kaup, Aale Hamburg Mus., I, 22, 1859. 
Mursma infemalia Poey, Memorias, II, 347 and 354. 1860, Cuba. 
Thrysoidea concolor Abbott, Proc. Ac. Nat. Sci. Phila, 1860, 479, Vera Crux. 
Mursma erdmt Poey, Memorias, II, 426, 1861, Culw. 
LycodontiM/untbrU, Jordan & Evermann, 1. c, 396, 1896. 
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21. Lycodontis albixnentis Evermann & Marsh, new species. 

Heafl 6.4; snout alxmt 7; mandible 1.8; eye 2.3 in cleft of mouth; head and trunk somewhat 
compressed, tail considerably so; cleft of mouth a little less than half of head; jaws eqtial; teeth strong, 
conical, and sharp, in one rather irregular row in upper jaw, strongest in front; in lower jaw one row 
of similar teeth, becoming smaller posteriorly, those in front stronger than in upper jaw; eye rather 
large, slightly nearer tip of snout than angle of mouth, bordering the lip; upper lip with a row of very 
minute cirri along the edge, resembling teeth, \'isible only under a lens; a row of rather large poree 
around upper lip and a pair on top of snout; anterior nostril tubular, in the lip at angle of snout; pos- 
terior nostril without tube, just above front of eye; fins higher posteriorly. 

Color in spiriti<: Everywhere unifonn dark-brown, except lower part of head and edge of fins; 
upper lip and lower jaw perfectly white, the brown sharply demarcated from the colorless area, which 
begins just l>ack of mandible, extending over lower jaw, past angle of mouth, along upper lip, under eye, 
and around snout; inside of mouth colorless; fins darker than body, narrowly pale-edged posteriorly. 

One very small specimen, only 2 inches long, brought up by the tangle from coral bottom in 15 
fathoms at Fish Hawk station 6093, off Oulebra Island, February' 8; possibly the young of a known 
8pe<*ies, but the sharply defined white area on the lower jaw is so prominent a character that we have 
thought it best to describe the species as new. Type No. 49527 U.S.N.M. 





Fio. 9.—Lj/codontis albimentis. 



22. Lycodontis jordani Evermann & Marsh. 

(Plate 2.) 

flead 7 in total length; depth about 14; eye 8 in head; snout 5; gaj>e 2.2; interorbital a little 
less than snout. Teeth uniserial, strong, sharp, not close-set, all entire and without ])asal lol)es; tail 
considerably longer than rest of Inxly; gill-opening smaller than eye; snout rather pointecl, lower jaw 
the shorter, the mouth capable of being completely closed. Dorsal fin high, much higher than anal; 
nasal tube long, about 3 in eye. 

Color in life: Tawny-cK'hraceous, paler below; upper jaw gray; iris blue; longitudinal brown stripes 
on side of head in front of gill-oi)ening; hea<l and body covered with numerous small, round, white spots, 
those on hwid smallest; a series of larger ones along upper part of side, and one or two irregular series 
of large ones on side of belly; Ix'tween these, on middle of side, the spots are smaller; dorsal with an 
irregular st'rics of small white s]>ots along the base, and another series of al)out 16 much larger, more 
qua<lrate sj>ots of same color along edge of fin, some of the 8i)ots cutting the border, which is black; 
anal similarly spotted and with black border. 
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In alcohol the general color Ih grayinh-black, yellowinh below, the tawny-ochrat'eous or yellow 
becoming darker, almost black, and the white spots on bcxiy })ecoming yellowish. 

This spet'ies seems to be related to L. ol^curalus (Poey), but differs markedly from it in color. 
Only the type (No. 49358, U. S. N. M. ), a specimen about 15 inches long, was obtained. This was 
collected at Mayaguez, January 20, 1899. 

Lycodont is Jordan! Evermann & Marsh, Rept. r. S. F. C. 1X99 (IH'c. 19). 3.72. Maya jfuez, Porto Rico. 

OeniiB 18. ECHIDNA Forster. 

This well-marked genus is distinguished from the other Morays by the blunt teeth. It contains 
12 or 15 species, most of them belonging to the Western Pacifier and representing the highest degree of 
specialization among the morays, as Uropterygius represents the extreme of degradation. The name 
Echidna was suggested for this group of eels long before its application by Cuvier to a genus of Austra- 
lian monotremes. Only one species known from Porto Rico. 

23. Echidna catenata (Bloch). Moreno. 

Head 3.7 in trunk; eye 2 in snout, which is 6 in head ; cleft of mouth 3 in head; trunk a little longer 
than tail; teeth somewhat molar-like, not very blunt, cliiefly uniserial, but reduced in size and biserial 
in rear of uppiT jaw; a median series on vomer. 

Color in spirits: Ground-<'olor pale-yellow, with some 30 heavy dark-brown transverse bars, some 
oblique, some branched, some connwteii, forming heavy reticulations; on ventral portion of trunk 
these bars are broken into definite roundish spots, these elongate in front of anal, forming a single 
median series; interme<liate j)ale area of ground-color everywhere marked with dark-brown in spots 
of all sizes from punctulations to the size of pupil or larger; markings of Ixxly extend uinm fins. 

West Indies, Bermuda to Surinam, generally coninion. A ver>' handsome eel. Mr. Gray obtained 
3 fine specimens at San Geronimo; our collection contains one, of 6.5 inches, from Arroyo. 

Murstna scu coinjt-r hrasiliensi* Seba, Tht'saurus, II. 72, pi. (W, figy. 4 and 5, 1738, Bmzil. 

(iymnothorajr aitamtm Bloc'h, Ausl. Fische. XII, 74, pi. 41'), fi^. 1. 1795, Corumandol, an error; Stahl, 1. c, 16G, 1888. 

Murxnophis catmula Lact?pede, Hist. Nat. I'oiss., V, CiW and 641, 1803, Pafmcrston Island; after Bloch. 

Echidna flnix}f(utciata Pooy, Hoix'rtorio, II. 2r»4. 18<>8, Cuba. 

Echidna fusi'omacuhitn Poey, RepRTtorio. II. *Jt>3, lS<>.s. Cuba. 

Echidna catenata. Poey, Fauna PuerttvRiciuefiM. 345, 1S»<1: Jordan iV- Kvermann. 1. c, 403, 1896. 

Family XV. ELOPID.i:. The Tarpons. 

Body elongate, more or less coinpressiMl, (•overe<i with silvery, cycloid scales; head naked. Mouth 
broad, terminal, the lower jaw prominent. Premaxillaries not protractile, short, the maxillariee 
fonning lateral margins of upper jaw; maxillary comiK)se<i of al)out three pieces, extending backv^^ard 
beyond eye; an elongate bony plate betwtK^n the branches of lower jaw (analogous to gular plate in 
Amia); l)ands of villiform teeth in lx)th jaws and on vomer, jmlatines, pterygoids, tongue, and base 
of skull; no large teeth. Eye large, with an adijK>se eyelid. Opercular bones thin, with expanded 
membranaceous borders; a s<raly otvipital collar. (Till-membranes entirely sejiarate, free from isth- 
mus. Branchiostegals numerous (29 to 35). Ciillrakers long and slender. Pseudobranchiae present 
or absent. Belly not keeled nor serrated, rather broad and covere<i with oniinary scales. Lateral 
line present. Dorsal fin inserte<i over or slightly behind ventrals; caudal fin forked; no adipose fin; 
dorsal and anal depressible into a sheath of scales; pectorals and ventrals each with a long accessory 
scale. Parietal bones meeting along top of head. Pyloric cteca numerous. 

Genera three, species aV)out five, forming two well-marked subfamilies, both widely distributed 
in the tropical seas. Not much valued as foo<l, the flesh being dry and bony. 

Meualopikje: 

a. Pseudobranchlae none; body oblong, covered with large wales; anal fin larger than dorsal; last ray of dorsal pro- 
duced in a long filament. 
6. Dorsal fin Inuerted notably behind insertion of ventrn Ik Tarpon, 19 

ELOPINiE: 

aa. Pseudobranchiffi large; body elongate, covered with nnall scales; anal fin smaller than dorsal; laxt ray of dorsal 
not produced in a filament Elops, 20 
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Oeavs 19. TABPOV Jordan 4 ETermmiuL Onuida Aeaille. 

Ikxly oHonpy compreHHe<l, covered with very large, thick, niver>% cycloid Hcaies; rx^Uy narrow, 
bat not ('Hrinate<l, itM e<lgc ^ith onlinary Hcales. Mouth large, oblique, the lower jaw prominent; 
maxillary hn)a<l, extending beyond eye. Villiform teeth on jaws, vomer, palatines, tongue, sphenoid, 
and pterygoid iKjnes. Eye very laige, with an adipose eyelid. Lateral line nearly straight, its tubes 
nuliatiiig widely over surface of scales. Branchiostegals 23. Pseudobranchise wanting. Gillrakers 
long and slender. Dorsal fin short and high, inserted behind ventrals (over ventrals in Megftlaps), its 
last ray eUmgate and filamentous as in Megal<t})%, Dorowma, and Opigthoitemn; anal fin much longer 
than dorsal, falcate, its last ray produitnl; iraudal widely forke<l; pectorals and ventrals rather long; 
anal with a nhcath of scales; dorsal nake<1; caudal more or less scaly; a collar of large scales at. the 
najK?. Vertebra^ alnrnt 57 (28 f 29). Size very large, the largt^st i»f the herring-like fishes. 

The {Kisterior insertion of the dorsal fin distinguishi^s the single species of Tarpon fn>m the East 
Indian Megalapn ryprinaid^s, a fish of similar habit, in which the dorsal is inserted above the ventrals. 




Fio. 10.— T\irptm ailatUicu*. 

24. Tarpon atlanticua (Cuvier & Valenciennes). 

Tarpon; Tarjmm; Grand$ icaUle; SUrer King; *^Sabalo'\' SavauiUa; SavaVe. 

Hewl 4; depth 3.75; eye 4.45; snout 5; maxillary 1.65; mandible 1.70; interorbital 4.8; preor- 
bital 11; I). 12; A. 19 or 20; pectoral 1.3; ventral 1.75; scales 5-42-5. Proix^rtions in young of about 
3 inches: Head 3.34; depth 4.7; eye 3.3; snout 4.75; maxillary l.(>5; maiidi))]e 1.6; interorbital 4.6. 

Iknly elongate, conipresHe<i, not elevate*!, with large cycloid s<*ales; nioutli largi*, maxillary 
reaching far l)ey<>nd eye, lower jaw projecting; villiform tt?eth on jaws, vomer, (lalatines, tongue, 
sphenoifl and pter)'goi<l lx)nes; lateral line straight with railiating tubes; pseu<lobranchiie minute; last 
dorsal ray produced, the fin inserted Ixihind ventrals; pectorals and ventrals ea<*h with an accessory 
scale. Dark alKive, silvery on sides. 

Found frt)m Long Island to Brazil; conunon on our southern coasts, especially about Florida; com- 
mon al)out Porto Rico where it evidently breeds, as numerous immature individuals w*ere taken at 
Ilucares ami Fajardo. The four examples from Hucares are from 7.5 to 11.5 inches long and were seined 
in a small brackish ix>ol of dark-colored water, not over 5 feet deep, in the corner of a mangrove 
swamp, and at that time (February) entirely separated from the o<*ean by a narrow strip of land 
scan'ely 25 f«*et wi<le. The 13 others art* nearly all very young, of 2.25 to 3.25 inches, collected at 
Fajardo. No large individuals were seen. The young of the tari)on seems to be rare or wanting in 
collections. The U. S. National Museum contains one individual of alx)ut 9 inches. We do not know 
that any as small as those al)ove mentioned have ever Ixjfore been recorde<i. 

The tarix>n reaches a length of 5 or 6 fe<*t and a weight of 30 to more than 300 prninds. The 
largest one reconknl as taken <m a hook weighe<l 209 pounds, an<l the largest taken with the haqxxm 
weighed 38.3 ixmmls, if we may Injlieve the record; but examples weighing over 100 jk Minds &n*. not 
often seen. The silver king is the greatest of game-lishes. "An immense an<l active fish, preying 
eagerly on sch(M)lsof small frj*, in pursuit of which it ascends fresh-water streams (juite a long distance." 
It is often dangerous t<j seine fishermen, leaping over or through their nets with great forct\ 

Mfffalojuf atlnntiruM Cuvior & VHh'nriennes, Hist. Nat. PoIhh.. XIX, 39fi, IS-W*. (timilclouiK', Saiit<» Dfjmingo, Martinique, 

aiKl Porto Rico: Pwy, Fauna I»uerto-Riqu«'i\a. ."m. 1881; Stahl. 1. c. 80 and 165, 1883. 
Mrgaltyp* rlonfjatfu (iinnl, l^nx.-. Ac. Nat. .S<*i. Phila. IH-iH, 224, Lonjf Island. 
Tciriton atlanticu*, Jordan & Evvrmann. I. c, 409, 1896. 
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Oenne 20. EL0P8 LinnsBue. 

Body elongate, covered with thin, small, silvery scales. Oorsal lin slightly Ih'IuikI ventrals, its 
last rays short, the fin depreHsible into a sheath <»f scales; anal lin smaller, similarly depreasihle; i)e<'- 
torals and ventrals moderate, each with a long accessf)ry scale. Open-nlar Ixjnes thin, with expanchMl, 
membranaceous bordere; a scaly occipital collar. lateral line straight, its tubes Kim])le. IVmuIo- 
bran<!hi8e present, large. Vertebrae 48 [ 2t) = 72. 

I^arge fishes of the open seas, remarka)>le for the <level<»pment of scaly sheaths. The young are 
ribbon-shaped and elongate, passing through a series of changes like those seen in Alhula. 

25. Elops saurus Linmeus. 
** l^ojo'\- Matajuelo Real; Chlro; LImi FranceHu; Ttm- Pounder; John M<ir'njgle; lionij-Jish; B'uj-eijed Ilerriui;. 

Head 4.3; depth 5 to (i; eye 5; snout 4.3; maxillary l.<); mandible 1.5; interorbital 5.G; J). 21); 
A. 13; pectoral 1.8; ventral 2; caudal 0.8; scales 13-110-12. 




Firt. 11. — A7o/>x nnurnx. 

Body very elongate, moderately com pressi'd, srales small an<l thin, none on head; head small, 
pointed; mouth very large, the extremely long maxillary reaching far l>eyond eye, which has a well- 
developed adipose eyelid, sheathing the t^ye anteriorly and posteriorly; rather blunt, villiform teeth 
on jaws, vomer, and palatines and along lower edge of maxillary; jaws subecjual; a pointed gular plate; 
dorsal and anal fins with well-develope<l basal sheaths of .^^cales, that of dorsal large; ventral witli a 
very large and pointeil accessory scale; eaudal l<>l)es long and slender. Blue above, the sides silvery. 
• This species is abundant and wi<lely distributed in the tropical seas. It is connnon in America 
north to the Carolinas and the (iulf of California. l*roba])ly not unconnnon about Porto Rico, tliough 
seen by us only at Arecilx), where a sjKM'imen 15 inches long was obtaine<l. 

EUtps ftauru9 Linnaeus, Sy.«<t. Nut., c*<l. XII. ;'>!«, 17(k;. ('aroliim; .Ionian tt KvtTinaiiu, 1. c, 110, !«%. 

Argentina Carolina Llniui'us, Syst. Nal.,r<l. XII. '>l«i, ITtJ*;. Carolina. 

Argentina marfuifita Forskal, Descr. Anin».,r»s, 177.'>. Djidda. .Vrabia. 

MugilonMruH annaramlina LAU'i'^\K'i\v, Hist. Nat. Toiss.. V, :{9S, imi, s<Milh Carolina. 

FJops in^min MitchiU, Tmn.s Lit. and Thil. Sw. N. V.. I. 1815, 145, Now York. 

Et*fpfi capcnsin ^miih, Z(K)1. Sonth Africa, 1H15, pi. 7. Capo of Goofl ITopo. 

Elojui jnirpura8ceti8 Richard.s<m, Ichth. China. .311, lH4(i, China. 

Family XVI. ALBULID.K. The Lady-fishes. 

Body rather elongate, little compresse<l, covered with rather small, brilliantly silvery scales; 
hea<l naked. Snout conic, subquadrangular, shaj)e<l like the snout of a pig, and overlapping the small, 
inferior, horizontal mouth. Maxillary rather strong, short, with a distinct supplemental bone, slipping 
under the membranac^eous edge of the very broad i>reorbital ; premaxillaries short, not protractile. 
Lateral margin of upper jaw fonnetl by maxillaries; both jaws, vomer, an<l palatines with bands of 
villiform teeth ; broad patches of coarse, blunt, pave<l teeth on the tongue l)ehind and on the sj)henoid 
and pterygoid bones. Eye large, median in head, with a }>ony ridge al)ove it, and almost covered 
with an annular adipose eyelid. Opercle moderate, firm ; preoi^ercle with a broad, fiat, membranaceous 
e<lge, which extends backward over the l)ase of oi)en*le. PstHidobranchiic present. Gillrakers short, 
tubercle-like. Gill-membranes entirely separate, frei^ from isthmus; branchiostegals alnnit 14 ; a fold 

F. c. B. 1900-6 
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of Hkiii Hc*r(K4< ^ll-inonihrani'H antoriorly, it>4 |)OHterior free edge erenate; no j^lar plaU^ lateral line 
present. IWlly not <-annate, fiattinh, oovertnl with oniinary Hcalen. Dornal fin ni<Klerate, in front (if 
ventrals, its ni('nil»runeM waly ; no a(liiM>He fin ; anal very small ; caudal widely forke<i. Pyloric oeca 
nninen^UH. Parietal Inaies iniH^tin^ along tup of hea<l. Vertebra? numerous, 42 - 28 = 70. 

A single »«|KH*i(^ known, found in all warm seau^. In this, and proliably in related familien, the 
young iMM< through a nietamorph(K«is analogous to that seen in the conger eels. They are for a timet 
elongate, Imnd-shaiHil, with very small head and l<M)He transparent tissues. From this condition they 
iHHHinie graihially shorter and more comiHict, shrinking from 3 or 3A in<*hes in length to 2 inchen. 
Aci'onling to Dr. <iillx*rt, this pnx*ers, like that seen in various eels, is a normal one, through which 
all indivi<luals ))ass. In the (iulf of California, when* these fishes abouml, these band-shaped young 
are often thrown by the waves on the beairh in great masses. 

Oeniu 21. ALBULA (Qronow) Bloch 4 Schneider. 
The characters of this genus an? include<i above with those of the family. 




Fig. V2.—Albula nilpet. 
26. Albiila vulpes (Linmeus). ''Maixihi''; 'Tiojo''; Ijudy-Jisl^; Jiotte-Jwh; Banana-fish, 

Head 3.4; depth 4.5; oye 7; sncmt 2.2; maxillary :i; interorbital 3.8; prtx)rbital 5.6; D. 15; A. 8; 
IKH-toral 1.9; vent nd 2.4; «'audal 1.1; wales i»-7(M>. 

I^Kly elongate, robust, the trunk ('oven^l with large shining s<'ak's with membranous edges; heail 
largi*, nakeil, sulH*onic; the sn<Hit pig-like, overhanging the inferior mouth, which is anneii with viili- 
lonn ttvth; eye high in iMisition, mi<iway In'tween tij) «>f snout and e<lgi» of ojHjrcle, entirely covered, 
save for a circular c^Mitml o])ening smaller than pupil, with an adipost* eyeli<l; verti<*al fins siraled, the 
dorsal and anal very densely; caudal widely forki^l, up|>er loin? the longi»r; me<Uan line of Ija^ik with 
one series of UKHlifiwl S4'ales, whi(th are smaller and narrower than those of Ixxly and have a long 
membranous api>endagi* nnich narrower than the scale, this api)endagi^ alone exiHjtaHi. 

Color, bright -silvery, <larker alK)ve; faint longitudinal dark or bluish streaks. A metamorphoHis 
(iu* in Eio/u*) takes i>lace in the young, previous to which they do not resemble the adult. 

Tropical s(»as, on sandy coasts, almost universally <listributed and gt»nerally abmidant, ranging 
northward on our c<»asts to San I>iego an<l Massachu.**etts. Thret* exampU»s in the colltH'tion, one 19 
inches long, the others aUmt 12 inches, from San Juan market and Culebra Island. Used as food to 
some extent, but not highly esteemeil. 

I'mtmrtino. Mar<*KrHVo. Hint. Bni?*.. \(*\s, Bm/.il. 

Vulptfifihnimni-U ( (lir B4)iU'-tlMh i. CatoMhy. Nitt. Hist. Caniliiias. i»l. II. tig. 1, 17:{7, BuhamaH. 

»,r rnli^tt \A\\ivA\\>, .^>>*t. Nat.. f<l. X. 17.V*. :{i:i, Bahauias: aftrr CattMiy. 

Aiijfnthiii ijlimMHhiiihi Foi>kal. I>i*mt. Aiiiiii.. ti>. 177'>. Djidda, Anihia. 

Miutibi, I*arm. Dii. IMi-wis, <'.il)a, w. ]>!. 'XS, fljr. 1. 17S7. ru»»a: on VmlHtruuti of Marcurave. 

Si/ntuhiM tinfuitfint Bl«M'h iV S«-hiU'i»UT. SyM. Irhth.. :V.fri, ISOl. A-ia. 

ritiiHii bniu'lif iiitii' Blot-h »V: S<hiu'i<lfr. Sy>t. Ichtli.. 4*J7, isOl, Bnizil. 

Albula ntunrhi/nfhim Bl<H'h »fc .Sehuoidrr. Syst. I<-hth.. 4.'J2. IWl. Antilk"-: aftrr(fn)iiii\v and I'liiinicr; IVk^v, Fauna l*iiort<H 

Ri«iuci1a, 'M'2, lv<l: .Stahl. 1. «;.. so ami n;->. insii. 
Aiiihi imuHirubiht BI«M'h «\: S<*hnddrr. .Sy^t. Irhth.. I'll. IWM. (Vntnil Anierica; after l*arra. 
liut>jrinmt banana LacOiicde, llist. Nut. Toihs., V, HI, IWi. l>lr dt* France. 
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Clupeamacrocephala Lac6p6de, Uiat. Nat. Poi«s., V, 426, l«aj, MHrtini<iiic; on h dmwiiiK l)y Plumier. 

Gloeaodus farsk&U Agaariz, Spix. Pise. Bra.s., 49. 1829, Bahia; called EnerrauliH «crurti# and Eiujrauli» bahiensU on the 

platea, 22 and 24. 
ABmlaparrm Cuvier & Valenciennes. Hist. Nat. I'oIks., XIX. 339, 1846, Martini<iue: Bahia: Rio de Janeiro. 
AOnila gorecntfUi Cuvier & Valenciennes, HLst. Nat. Poi»»., XIX, 342, 1846, Gorea. 
AOndaneoguinaica Cuvier & Valenciennes. 1. c, XIX, 350. 1^16, New Guinea. 
ABnUa aeminuda Cuyier & Valenciennes, 1. v., XIX, 351, 1M6, New Guine^i. 
ABmla eryikrocheilos Cuvier «fe Valenciennes, 1. c?, XIX, 3.V2, pi. 540, 1846, Friendly Islands. 
i4flmte/or«ter» Cuvier & Valenciennes, 1. c, XIX, :i54, 1846, Tahiti. 
AUmla rostrata Gronow, Cat. Fishes, 189, IHM, American Ocean, etc. 
AUmla vulpea. Jordan <& Evermann, 1. c. 411, 1S96. 

Family XVII. CLL'PEID/E. The Herrings. 

Body oblong or elongate, niort^ or leKs conipresKeii, covered with cycloid or iieittiuated BcaleH. 
Belly sometimes rounde<l, sometimes compressed, in which caae it is often arme<i with }x)ny serratures. 
Head naked, usually compresHe^l. Mouth rather large, terminal, jaws about equal, the maxillaries 
forming the lateral margins of upi)er jaw, each composed of alK)Ut.three pieces. PremaxillarieH not 
protractile; teeth mostly small, often feeble or wanting, variously arranged. Adipose eyelid present or 
absent. Gillrakers long and slender; gill-membranes not connected, free from isthmus. No gular 
plate. Gills 4, a slit behind the fourth. Branch iostegals usually few (6 to 15). Posterior lower part 
of opercular region often with an angular emargination, the tips of larger bran(;hiostegal8 abruptly 
truncate. Pseudobranchise present. No lateral line. Dorsal fin median or somewhat posterior, rarely 
wanting. No atiipose fin. Ventrals moderate or small. Anal usually rather long; caudal fin forke<l. 
Vertebrae 40 to 56. 

The Cfupeidie comprise about 30 genera and 150 species, inhabiting all seas, usually swimming in 
immense schools; many species ascend fresh waters, and some remain there permanently. The 
northern and fresh-water species, as in many other families, differ from the tropical forms in having a 
larger number of vertebral segments. 

o. Belly rounded, covered with onlinary wales; Hupplement«il Ih>iu*.s of maxillary very narrow; anal fin short. 

b. Ventral Hmall; teeth Hmall, r>ersi.stent. on jaws, vomer, palatinen, pterygoids, and tongue. 

c. Scales of brea.st not forming a corselet. 

d. Species very small, with teeth minute; a silvery lateral band; dorsal short, of 11 to IC rays; ventrals inserted nearly 

under its front Jenkinsia, 22 

dd. Species of moderate size, with moderate teeth; no nil very lateral band; dontal long, of 18 to 20 developed rays; 

ventrals Inserted much behind dorsal, much nearer base of caudal than tipof nnout ETRUMEira 

aa. Belly compressed, arme<l with bony serra-; .supplemental bones of maxillary broad. 

e. Anal fin moderate, of 15 to 25 ray.s; dorsal insertcii nearly opposite ventrals. 

/. Scales with their posterior margins entire and nmnded; intestinal canal of moderate length. 

g. Last ray of dorsal not produced. 

h. Vertebra about 50 in number (46 to 5(5); .species of northern regions. 

i. Vomer with teeth; ventral scutes weak, ventrals below middle of dorsal; vertebra 50 to 50 GLUPEA 

ii. Vomer without teeth. 

j. Ventral scutes very weak. l>elly more or less rounded; vertebra* alx>ut r>2; ventrals under middle of dorsal. 

Clupanodon, 23 
AA. Vertebrae about 42 (40 to 44) ; tropical siwcies with scales large and u.sually firmly attachcsl; ventrals inserted under 

middle of dorsal; adip^xje eyelid obsolete Sardinklla, 24 

gg. Last ray of dorsal produced in a long filament; scales large, not firmly attached; otherwise es.sentially as in Sr.rdi- 

neUa Opisthonema, 26 

ff. Scales with their posterior margins vertical, and pectinate or fluted; head very large; no teeth; intestines elongate; 
herbivorous Brevoortia 

PBISTIOASTTERINiE: 

ee. Anal fin very long, of more than 30 rays: dorsal fin inserted behind ventrals. 

*. Teeth not all vllliform; both jaws with strong canines; ventrals present, very small Chirocemtrodon 

kk. Teeth all vllliform; no canines; ventml fins present Ilisha, 26 

Qenns 22. JEHKIKSL^ Jordan ft Evermaim. 

Very small species, closely allie<l to Ktrnmnt^, but witli minute teeth and a silvery lateral band; 
dorsal with fewer than 18 rays; ventrals inserted! IkjIow or just behind it. Two of the three known 
species are foimd in Porto Rico. 

a. Dorsal inserted midway between snout and l>a.si> of (*audal: dorsal rays 14; anal 15 2ainjprotenia,27 

atu Dorsal inserted nearer snout than bttse of caudal; d<»rsal rays 11; anal 17 do^erOfTA 
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27. Jenkinsia lamprotsBnia (Goese). 

Head 3.75; depth 5.75; eye 3; snout 3; maxillary 2.3; mandible 2.2; inten)rbital 5; D. 14; A. 15. 

Body long, slender, and compressed; head narrow; snout long, conical, as long as the large eye; 
mouth laiige, jaws sul)equal, maxillarj' narrow, reaching slightly past anterior lK>rder of eye; minute 
teeth on jaws, vomer, and palatines; origin of dorsal midway !)etween tip of snout and base of caudal, 
slightly in front of insertion of ventrals. Length 2 to 3 inches. 

Pale straw-color; a narrow <lark stripe along median line of back, and a broatl silvery lateral 
band nearly as broad as eye. 

Known only from Jamaica and Porto Rico. One specimen, 2.5 in<;he8 long, obtained. 

Ctupea lamprotamia Goese, Nat. Sojourn in Jamaica, 291, i)I. 1. tig. 2. 1851, Jamaica. 
JenkinHa lamprotamia, Jordan & Evermann, 1. c, 419, 189(5. 

28. Jenkinsia stolifera (Jonlan <& Gilbert). 

Head 3.75; depth 5.5; eye 2.5; D. 11; A. 17; scales caducous, alwut 36. 

Body elongatf^, slender, mo<lerately compressed. Snout sharp, tapering; jaws equal; maxillary 
2.5 in head, reaching slightly lieyond front of eye. Teeth minute, evident in l)oth jaws. Eye large. 
Dorsal high, inserted at a point slightly nearer snout than base of candal; ventrals under fourth 
dorsal ray, nearly half head, an<l slightly shorter than pectoral. 

Translucent green; side with a silvery band as in Sioiephorm, one-fourth depth of body, a little 
broader than pupil; a double row of dots along Imck l>efore (lorsal and a single row l)ehind; fins pale. 

Found in the Gulf of Mexico from Key West to Yucatan. A small silvery fish very abundant in 
schools in the surf with Stolephorus bratmiiy a species it much resembles in form and coloration. Length 
2 inches. Numerous specimens obtained near the shore of the reefs at Culebra Island. Most of these 
lack the silvery lateral band, which is replaced by a dark band, this condition appearing to be due to 
the fonnalin in which they were first pre8er^^ed. 

l>U98umifria stolifera Jordan & Gilbert, Proc. U. S. N. M. 1884 (June 3), 25, Key We«t. 
Jenkinsia stolifera, Jonlan & Evermann. I. e., 419, 1896. 

OeniiB 28. CLUPANODOH Lao^pMe. The Sardines. 

This genus is close to Oupea^ which it resembles in the elongate form and weak ventral serratures. 
Vomer toothless; teeth in jaws mostly weak. Scales thin, deciduous. AdijKyse eyelid present. Gill- 
rakers very numerous. Sjkmmcs alnnit 6; chiefly confine<i to the two temperate zon^s; all closely related 
to the European sardine, ClufnimKUm pilchardu*^ and agreeing with it in the rich and delicate flesh; 
less firm than that of relate<l species, and much richer in oil. Species marine, not anadn>mous. 

20. Clupanodon pseudohispanicus (Poey). Siirdinn df EnfMnla ; 'SSrirf/Zmi." 

Head 4; depth 3.75 to 4.5; eye 3.75. ; I). 16; A. 16; scales about 45. Vertebrae 46 to 48. 

Body slender, little compresseil, belly scarcely t»rinated, its scutes not prominent; mouth small, 
maxillary not quite reaching pupil, 2.6 in head; gillrakers very long, slender, and numerous, 30 to 40 
lielow angle, the longest two-thirds eye. Lower jaw with a few feeble teeth; some minute teeth on 
Umgue. Cheek much longer than deep, their depth below eye two-thirds diameter of eye. Adipose 
eyelid well developeii. Opercle with very faint stria*, preopen'le with very few. Caudal well forked, 
lower lobe as long as head and a little longer than upi)er; ventrals inserte<i nearly below middle of 
dorsal, a little nearer base of caudal than tip of snout; pectoral 1.31^ in head, a conspicuous sheath of 
scales at base. Intestine 1.5 times length of Ixxiy. 

Color, bluish with no distinct markings, sides golden and silvery; i)eritoneuni dusky; ojH^rtrle 
<lusky within. 

Found in the Gulf of Mexico from IVnsacola and Tampa southward to Cuba, Jamaica, and Porto 
Rico; occa.««ionalIy taken in numln^rs at WcxkIs Hole, Mas.s., whither it is probably carried in the Gulf 
Stream. Called *'sardina" in Porto Rico an<l "bang" in Jamaica. Length 8 inches. Specimens 
taken at Culebra l>*land. 

Sardinia pseudofiiitpntiira Pixy, Mem.. II,:ni,lH<Jl,Cuha: I'«>fy, Fauna I*uerU>-Kiq.. 343. IHSI; Stahl.l.c.SOand l<i5. 1888. 
Clupanodon pscudophisiKinicu*, Jordan &. Evermann. 1. c. 123, 1H%. 
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OeniiB 24. 8ASDIHELLA Cnyier 4 ValeneienneB. Sealed Sardines. 

Small herrings of the tropical seas, with the vertebne in re<inced number, aboat 40 to 44; scales 
large, usually firm and adherent, often cro88e<l by vertical strije. Ventral scutes strong, 25 to 35 in 
number. Adipose eyelid ol^nolete. Lower jaw projecting; upper jaw somewhat emarginate; teeth 
weak. Ventrals inserted behind front of dorsal. Body compressed; cheek not deep; gillrakers long 
and numerous; otherwise essentially as in Pomolobus. 

The genus Sardinellay as here understood, covers a wi<le diversity of forms and may be divisible 
into several genera when the anatomy of the species is better known. 

<i. Side of body without distinct silvery lateral band; mouth moderate, teeth very small, but permanent over most of 
bones of mouth: scales large and usually Arm. 
Sardinklla: 

h. Ventral scutes S3 to 35. 

c. Body slender, depth about 4.5 In length; a black opercular spot anchovia 

cr. Body rather deep, depth about 3.6 in length; no black opercular 8iK)t clupeola 

bb. Species imperfectly described. 

rf. Snout and chin black apicaHi 

dd. Snout and chin not black; a black humeral spot; side with dark streaks bishopi 

Harengula: 

bbb. Ventral scutes 25 to 28; body short and deep, compressed, scales usually with vertical striie. 
r. Scales not verj' firm and little adherent, so that many arc lost in preser\'ed examples; each scale with four vertical 

wavy stria?; ventral scutes about 15 + 10; depth 3.4 in length; eye 2.5 in head; no humeral spot mrdina 

ff. Scales firm and closely adherent so that few, if any, are lost in preser\HHl examples; usually a humeral spot. 
/. Body moderately elongate, ventral outline not strongly archiMi: depth '^.X^ to 3.4 in length. 

ff. Head long, 3.43 in length: eye 2.66 in head mcuropMhalma, 80 

ff. Body deep, ventral outline arche<l, forming un oven curve from .snout to vent; depth 2.75 to 8; eye 2.66 in 

head humenUU, 31 

aa. Side with a very distinct lateral silvery band; wales ver>* firm, without vertical .strite: mouth ver>' small, almost 
vertical; te<?th small, none on vomer; tip of snout, chin, and upper fins dusky rtolifera 

30. Sardinella macrophtlialnia (Kanzani). ^^Sardina,'* 

Head 3.5; depth 3.4; eye 3; snout 3.4; maxillary 2.1; mandible 1.9; interorbital 4.1; D. 16; 
A. 17; pe(*toral 1.5; ventral 2.5; caudal 1.1; scaU»s 40-10; 8<Mites about 28. 

Close to *S'. hiimeraiiH V)ut differing in shape, chiefly in gn»atcr slendeniess of body; the ventral 
outline is not so strongly arche<i, head not quite so heavy and more iM)inted, and in spirits the outlines 
of scales are k»ss distinct. Humeral s[)ot said (Jonlan & Evermann) to be usually evident but some- 
times wanting. In all our spt^cimens it is al)sent. A dark, rather indistinct, longitudinal stripe from 
humeral region to base of upper lolje of caudal separate<l from the dark of the back by a pale stripe. 
Otherwise as in *S. humeralisj with which it is taken. 

We«t Indies, Cuba to Brazil; not common. Nine examples, 2.5 to 6 inches, from San Juan, Puerto 
Real, Culebra, and Fajardo. 

Clupen macrophthalma Ranzani, Nov. Comm. Ac. S^ci. Bonon., V, 320, 1812, Brazil. 
Harengula maculosa Cuvier «fe Valenciennes, Hist. Nat. I»ois8., XX, 29*2, 1S47, Martinique. 
Harengula jaguana Poey, Repertorio, I, 169, 1866, Jagua. near CienfueROs, Cuba. 
SardiueUa macrophthalmuM, Jordan & Evermann, 1. c, 4.10, 1896. 

31. Sardinella htuneralis (Cuvier & Valenciennes), '^^irdhui**; S(irdina Escamndfi; White-hiil. 

Head 3.5; depth 3; eye 2.7; snout3.4; maxillary 2; mandible 2; interorbital 4.3; D. IB; A. 17 or 
18; pectoral 1.4; ventral 2.'2; caudal 1.2; scales 40-10; scutes 27 to 30. Resembling OjnMonema, but 
without the producecl ray in dorsal, and with heavier head, larger eye and scales; fine teeth on jaws, 
[)alatines, and tongue; eye with a thin adipose eyelid; scales large, firm, with vertical strinp. 

Blue alx)ve, silvery below; a dusky humeral spot; some golden on opercle behind eye; chin and 
snout dusky. 

Very common and much userl as foo<l; captured extensively with the cast-net. Eighty-nine 
examples, 3 to 5.5 inches, collected at San Juan, Palo Seco, Mayaguez, Puerto Real, Boqueron, Arroyo, 
Ilucares, and Culebra; one from San Geronimo. 

Harengula humeraiis Q\x\. A Val., Hist. Nat. Poiss., XX, 29:j, 1847, Rio Janeiro: Bahia; Guadeloupe: Santo Domingo. 
Alau9a striata Cuvier & Valenciennes, Hist. Nat. I'oi.Hs.. XX, 429, 1847, GuadeIoupi>; Bahia. 
Harengula pmmrolxGoode & Bean. Proc. U. .S. N. M. 1879 (Nov. 5), 152, Pensaeola, Fla. 
Sardinella humertUia, Jordan & Evermann, 1. c. 431. 18%. 
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Oeniu 86. 0PI8TH0NEMA QUI. Thread-herringi. 

Charactera eesentially thone of *Sarr/i«W/a, except that the last ray of the dorsal is produced in a 
long filament a» in Doronpmay Me(;aIojy)*y an<i Tar^yon. Speeien few, American. 

82. Opisthonema ogrlinuxn (Le Sueur). Thread Herring; Machuelo; Cailleu-Tastiart; SprcU, 

Head 4.7; depth 3.2; eye 3.6; snout 3.3; maxillary 2.5; mandible 2.1; interorbital 4; P. 17 to 19; 
A. 23; pectoral 1.4; ventral 2.7; caudal 0.6; scaler 50-15; ecutes about 31. 

R)dy much compressed 1xj1<jw, ventral outline trenchant, much more strongly arche<l than dorsal; 
head small; mouth small, the wide maxillary reaching about to front of pupil, the lower jaw barely 
projecting; opercle with a deep emargination at lower angle; adipose eyelid present; fins small, last 
dorsal ray greatly pnKluced, reaching base of caudal in younger individuals, somewhat shorter in older 
ones; pectoral fitting into a shallow depression; ventral small, with an accessory scale nearly as long as 
fin; anal extremely low; caudal IoIkjs long and nlender, subequal; scales large, cycloid, rather loosely 
attached; lateral line al)sent. 

Color in spirits : Bluish al)ove, silvery l)elow, back with interrupted brownish longitudinal stripes 
along middle of rows of scales; a dusky shoulder-spot, the young with a series of smaller fipoiB behind, 
and black-tipped caudal lobes. 

West Indies, north to the Carolinas, occasionally to Massachusetts; common; 47 examples, 3.26 
to 9 inches, from San Juan Market, Palo Seco, Mayaguez, Guanica, Hucares, lHal)el Segunda, and 
Fajardo; one from San Geronimo. 

Clupea thriiusa BrousHonet. Ichthyologie, faMC. 1, 17&!, Carolina; Jamaica; not of Oxbifk, 1757. 

Megalop* oglina Le Sueur, Jour. kv.. Nat. Soi. Phila., I, 1817, a'VQ, Xewp»)rt, R. I. 

Megalopt notata Le Sueur. Jour. Av. Nat. S(>i. Phila., 1, 1817, 359, Guadeloupe. 

ChatO€S9u* signifcr De Kay, N. Y. Fauna: Fishes, 264, 1842, New York. 

Chatolssu* eunutrphug Gosse, Nat. Sojourn in Jamaica, 290, 1851, Jamaica. 

Ojpitthoncmut thrtssa, Poey, Fauna, Pucrto-Riquefla, 343, 1881; Stahl, I.e., 80 and 166, 1883. 

Opisthonana oglinutn, Jordan & Evermann, 1. c.,432, 1896. 

OenuB 26. ILI8HA Gray. 

Body much compressed, thorax and aMomen strongly serrated. Scales moderate; lower jaw 
prominent; mouth moderate with rasp-like bands of minute teeth on jaws, palatines, pterygoids, and 
tongue; none on vomer. Anal fin very long; ventrals present, small, inserted before the small dorsal; 
upper ray of pectoral strong; caudal deeply forked. 

Tropical coasts of America and Asia. Only one spei'iej? known from Porto Rico. 

a. Anal rays 40 to 45; anal placed behind doroal. 

b. Dorsal rays 19 or 20; eye 4 in head fiavipinnU 

bb. Dorsal rays 15; eye 3.5 in head hledceriana, 88 

33. Ilisha bleekeriana (Poey). Manjua; Anchoa Pelada. 

Depth 5.66 in length with caudal; eye 3.5; P. 15; A. 43; scutes 25; ventral line strongly curved. 
Mouth wide, oblique. Anal placed liehind dorsal; length of anal equal to its distance from posterior 
bonier of eye. Scales very caducous. Silvery. 

^latanzas, Cuba; rare. Not obtained by us, but included on the authority of Poey and Stahl. 

PdUma bUekeriana Poey, Repertorio, II, 242, 1867. Matanzas, Cuba; Poey, Fauna Puerto-Riqucfta, 348, 1881; Stahl, 1. c, 

79 and 166. 1883. 
Ilitha Uetkeriana, Jordan <& Evermann, 1. c., 436, 1896. 

Family XVIII. ENGRAULIDID.C. The Anchovies. 

Body elongate, more or less compressed, covered with thin cycloid scales. Head compressed. 
l^Iouth extremely large, more or less oblique, usually overlapiH»il by a i)ointed, compressed, pig-like 
snout Gape very wi<le, maxillary verj- long and slender, formefl of about three pieces, extending l»ck- 
ward far behind eye, in some species beyond head. Prt»niaxillarii*s not ]>rotractile, very small, firmly 
joined to maxillaries. Teeth usually small, sometimes ol>j*olete, UHually fine and even, in a single row 
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« 
in each jaw; canines Bonietimes present. Eye large, well forward, without adipose eyelid. Preorbital 
narrow. Opercles thin and membranaceous. Gillrakors lonp and wlender. Branchiostegals slender, 
7 to 14 in number. Gill-membranes separate or joined, free from the inthmus. Pseudobranchia^ 
present. No lateral line. Belly rounded t)r weakly serrate. Fins various; (lorsal usually short and 
median; no adipose fin; caudal forkcnl. 

Small, carnivorous shore fishes, usually swimming in large schools on sandy shores; abundant in 
all warm seas, occasionally entering rivers. Only one of the American genera known from Porto Rico. 

a. Teeth in jaws equally small, if present: no canines Stolephobus, 27 

aa. Teeth in jaws unequal, some of them onlaixed and cunino-likc LYCKNORArus 

Oeniu 87. 8T0LEPH0KU8 Lac^pede. Silvery Anchoviee. 

Body oblong, compreese*!, w)vered with rather large, thin, deciduous scales. Belly rounded, or 
weakly compressed. Snout conical, compressed, projecting l)ey()nd the very large mouth. Maxillary 
narrow, little moNTible, usually forme<i of three pieces extending backward far l»ehind eye to lyase of 
mandible or beyond, not beyond gill-opening. Premaxillaries very small. Teeth small, sul)equal, 
present at all ages, usually on jaws, vomer, palatines, and pterygoids. Anal tin njoilerate, free from 
caudal (its rays 12 to 40). No pectoral filaments. Dorsal inserted al)out midway of body, ix>sterior to 
ventrals. Pectorals and ventrals each with a large axillary scale. Adi}X)se eyelid obsolete. Vertebne 
about 40 (40 to 42) in species examined. Flesh rather pale and dry, more or less translucent; bones firm. 
Pf-eudobranchite present. Branchiostegals 9 to 14. Gillrakers long and slender. Gill-membranes 
separate, free from the narrow isthmus. 

Species about 50; small, carnivorous shore fishes, swimming in large schools on nandy shores of 
all warm seas, occasionally entering rivers; usually marked by a very broa/il, distinct, silvery l)ahd. 

a. Anal rays 12 to 14; botly ver>' slender, depth 6 in length; no distinct lat«*ral band miarchua 

na. Anal rays 15 to 17; body slender, compressed, depth 5 to G in length, 
ft. Maxillary short, not quite rojichingmargin of preopen'le; lateriil band well defined, thrci'-fourths eye. jter/rnieicUitfi.M 
W>. Maxillar>' of moderate length, reaching beyond preo]H'r«'lc nearly to gill-c)p<*ning. 
r. Side with a well-defined lateral silver}' band; belly not st^rnilate. 

'^ Eye 4 in head, as long as snout; scales caducous ctibanu*, 35 

dfl. Eye 3.33 in head, longer than snout; axillary sheaths vcr>' large j>erthecatuM 

aaa. Anal rays 19 to 24. 

e. Side with a distinct silvery lateral band, with well-define<l e<lges. 

/. Maxillary long, reaching past root of mandible, nearly or quite to gill-opening: snout pnijecting considerably 

beyond lower jaw. 
g. Body moderately elongate, depth 4 to 4.75 in length of body. 
h. Silvery lateral band verj- sharply defined, as broad as eye or slightly narrower, not much narrowed anteriorly; 

eye large, 3.5 in head; bi»lly .serrulate; A. 20; gillrakers two-thirds eye brotcnii, 36 

gg. Body more ehmgate, depth about 5.25 iu length of ImkIv; gillrakers as long as eye. A. 23 or 24: eye 4.4 In 

head ch<rrosiomu8, 37 

ff. Maxlllar>' short, not reaching nnit of mandible; eye ^raall, not longer than snout, 4 in head; silvery stripe rather 

difTusc, half broader than eye; Ixxiy little compresse<l. appn>aching Engraulh mordax in form argj/rophantis 

€f. Side without distinct .silver>' band, or with a faint diffuM? streak, 
t. Opercle short, distance from lower posterior angle of cheek to gill-ofH>ning much h-sv* than fnun same i>oint forward 

to middle of eye; snout liluntish, not pro<iu('r<l. 
j. Dorsal rays 12 to 14. 

*. Anal rays 18 to 20; depth 6.9 lyolrpis. .38 

kk. Anal rays 23; depth 3.3 garmani, 39 

jy. Dorsal rays 15 or 16; anal 23 <»r 21. 

I Depth 3.3; snout much proj»K'ting giJberiiAO 

aaaa. Anal rays about 30 (25 to 36) . 

m. Silvery lateral band diffuse or obsolete; bt)dy much comprej<i«e<l; eye 3 to :i.5 in head. 
n. Qillrakers shorter than eye: lateral band narrow. 

o. Belly slightly serrulate; gillrakers two-thirds eye; scales caducous; anal rays 25 or 26 mitrhiUi 

nn, Gillrakers long and slender, longer than eye; belly trenchant, not serrate: scales 40; lateral band broad and diffuse 
or obM>lete; snout much i)roJecting. 

p. Snout m<Klerately pointed; minute teeth in \H>tU jaws; lateral Iwind diffuse* cluproidra 

aaaaa. Anal fin extremely long, its rays 37 or 38. Lateral band ill definc<l or obsolete; .snout ]M)inted, much projwting; 

insertion of dorsal nearer snout than base of caudal; subopercle with a flat triangular prominence njiini/fr 

U. Depth 4.3; snout little projecting pttcgi 

pp. Snout pointed; minute teeth in upper jaw only: lateral band obsolete produdus, 41 
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84. Stolephorus perfasciatus (Pooy) . 

lIoa<l 4; dopth 6; eye :^.7; nnout 4.4; maxillary 1.5; niaiulihle 1.5; interorbital 4.2; D. 12 to 15; 
A. 14 to lt»; wah'salnnit 40,-7. I^mIv very blender, the bat'k wide, the l)elly compressed to a rather 
treihhaiit k«H»l witli weak eemilatioiiH; ynout shorter than eye, jMrnted, an<i considerably projecting; 
top nf hvm\ with a nlij^ht nie<lian ridizt*; maxillary rounded at end, nhorter than in the other sixH'ii^, 
reaching: not quite t<» nl^re of j»n»oiHTcle; front of anal under last rayn of dorsal. 

Color much a** in S. hrotnui^ the lateral l»and nearly as wi<le as eye, in spirits its upi)er edge l)or- 
<len*<l with dark. 

Florida Kcvh to Culw, I*orto Rico, and Jamaica; common; 15 specimens, 2.75 to 4 inches long, 
from Aguadiila. 

Kni/niuUn jH r/tm-intim Vm-y, Mmiorlju*. II. 'M'.i. 1^51. (.'ul>a. 
titidtphoruH jttrOittrintmt, .ionlnu Si Kwnnanii. 1. c, 441. 1H96, 

36. Stolephorus cubanus (Poey). 

Head 5 in length, with cau<lal; <lepth 6.()0; eye 4; D. 14; A. 17. Allied to S. brmcnii, but with 
anal shorter. Ii<Hly slender, compresHMl. Eye as long as snout. Maxillary with teeth, its tip extend- 
ing lH»yon<l oiH*n*ular lK)nler. I>orsal iK'jrinning midway between fnmtof caudal an<l posterior edge of 
eye; jnH'tonil not (piite n^aching ventral. Scaler ca<luc<)us. A silvery band one-fourth depth of body. 
Length li.75 inches. Cuba and P<»rto Uico/ Not si»en by us; include<l on authority of Poey and Stahl. 

KngrnuU* culHinu* Wmy, Synoi»sis. 420. IN^S. Culwi; IVk'V. Fauna Puerto-RiJiuena, 344. 1881; Stahl, 1. c. 80 and 166, 1883. 
Stitl(phoru« culHinuif, J(»r<lan * Kvcniianii, 1. c, 442, 18%. 

86. Stolephorus brownii (Gmelin). Strijn'd Anrhmy; Manjua, 

Hemi 3.7; deptli 4.9; eye 3.5; snout 4.6; maxillary 1.1; mandible 1.4; interorbital 4.3; D. 13 to 
15; A. 20 to 23; i)et'toral 2; ventral 2.8; caudal 1.6; scales 38,-7. Boily slender but little compresstHl, 
not elevate*!, the dorsal outline nearly .straight, the belly compres.«?ed to a not very trenchant edge; 
scales deciduous; snout much projecting, shorter than eye, maxillary reaching nearly to gill-oi)ening; 
teeth long an<l slender, on l)oth maxillary and lower jaw; dorsal and anal with a low hasal sheath; 
fnmt of dorsal nearer Ijase of caudal than snout. 

Translucent in life, witli a very distinc^t and well-detint^i silvery lateral )>and, usually narrower 
than eye; on the caudal peduncle just W^fore the end of the band it is slightly narrower than in the 
rest of its course. 

Capi* Cod to Hrazil. The most abundant of the American anchovies; abundant in Porto Ri(H>; 
33 examples, fmm Palo Si*co, Mayaguez, Puerto Real, Hucares, Isalx4 Segun<ia, and Fajardo. 

Phiuitiuim, Mangravf, Hint. Bnis.. 159. ir»4H, Rra/.il. 

Mniidin, Browiu*. Hist. .lainaicu. 141. 17.V>. Jainaica. 

Athtrinn brownii UnivMii, S\>t. Nat., KW7. IThS, Jamaica: after Browne. 

/vfox rptiituti B<i!inatern', Tahl. Ichth., 175. 1788, Jamaica; aftor Browno. 

Kni/muliit Innnii^aitmf CuvitT. ItcKiu* Animal, vi\. 2. vol. 2, 32:i, 1829, Brazil: aftor IHquitinifn of MaifKTave. 

Enitrauli* trirtdor Aifassiz, I'i.v<'. Brasil.. 51 r 1829, Bahia: VnrxX. 

KuijraiiUit iiitjuHiiitjii \)IA»\7., Pi.M-. Bni»<il., ]»1. 2;J, liK. 1. 1*<29. Bahia; ParA; sjimc Xyin^nstrinAnr. 

Ar{friitiuii mmittitt (rrcmow. Cat., 141, 1854. Jamaica; after Browno. 

StoUphnrmt hiuhu* iJiXMle & Bt-an, l»n)f. W S. N. M. 1879 (March 25. 1880), iVi, (Mearwater Harlxir, Fla. 

iitoltphur%t« brvxcnii, Jordan &. Kvermann, 1. t'., 443, 189t). 

87. Stolephorus choerostomus (Goode). ILxj-month Fry. 

Head 3.5; depth 5.3; eye 4.6; snout 4.6; D. 13; A. 23; scales 38. Snout projecting nnich lx»yo]id 
lower jaw, which just parses vertical from front of eye; eye as long as snout. Maxillary tajH^ring, 
rt»achinggill-oi»ening. (iillraktTs 10 ^25, as hmgaseye. Dorsal insi»rte<l l)t»fore middle of Ixxly; anal 
under middle of Ixnly; |)e<"toral reaching front of ventrals; scales large. 

Brownish, with a lateral silvery lumd, as bnjad a** eye. 

This siK-iies n»acht»s a length of 2.75 inches. Heretofore known only frojn Hamilton HarlK>r, 
lk'nnu<la island.**. Apjnirently r«»mmon alxmt Porto Ilico, specimens having been obtaine<l by us at 
Hucari's, Puerto lU'aI,and F'ajardo. 

Emfrnulif rhurofttnutui ii>Ht*h\\xiu-T. J«iur, >ci. Arts. Auj?u.-t.ls7l. 12.'». lUTmudas. 
Stt}lt'j»horuj' cfinntiititnini*..]*trt\nu %\i Kvcrinann, l.r.. U4.lv.Mi, 
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38. Stolephorus lyolepis pAennann <!t Marsh, new species. 

Head 4.3; depth 6.9; eye 4.6; snout 4.2; maxillary 1.4; mandible 1.4; interorbital 4.4; D. 12 to 14; 
A. 18 to 20. Body slender and compressed, the dorsiil and ventral outlines nearly alike, little arched; 
(raudal pe<hinclegrently tapering?; no serne evident; snout not greatly produced; maxillary with free end 
rounded, reaching l)eyond root of mandible to edge of preoi)ercle, arme<l with line teeth; lower jaw with 
minute teeth, smaller than those of maxillary; anal inserted under last dorsal ray; scales deciduous. 

Color in spirits: Flesh-color, without silverj' band, a lateral longitu<linal row of small black pigment 
<lots, which are stellate under a lens, usually more numerous i)osteriorly ; a single row of several larger, 
circular black spots across opercle, and a numl>er scattered on top of head; a row of black sjwts at bai^eof 
anal and a few small black blotches about l)ase of caudal rays; peritoneum with rows of black dots, these 
showing faintly through the flesh on the side near ventral outline between pectoral and ventral. 

This spiKiies is related to *S'. rnrtus and iS. poein, both Pacific coast species, from each of which it 
differs apparently in the fewer anal rays. Thirty-si'ven si)ecimens of nearly uniform size wen^ collected 
atCulebra, February 10, of which the type (No. 49528, V. S. X. ^l. ) is 1.5 inches long. 




Fig. I'^.-Stokphorttn bjolepis. 




Fig. 14. — Stolephonis ffarmani. 



30. Stolephorus gramiani Evermann 6c Marsh. 

Head 3.2; depth 3.3; eye 3.5; snout 5.5; maxillary 1.7; mandible 1.7; interorbital 5; D. 14; A. 23; 
pectoral 2; ventral 3.5; caudal 1.3; scales 42,-9. 

Body comparatively deep and strongly compressed; l)elly not strongly trenchant, without 
serrulations; snout thick, nmch projecting; maxillary reaching nearly to rrxjt of mandible, very finely 
and weakly serrate; eye large; tip of lower jaw reaching vertical from front of eye; distance from 
lower posterior angle of cheek to vertical from po.^teri()r margin of opercle much less than from same 
I>oint to eye; dorsal inserted far in advance of anal, just l)ehin<i insertion of ventrals, midway between 
anterior edge of pupil and base of caudal. 

Color in spirits: Back dark to near the nunlian line, below this somewhat reddish; rest of body 
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Silver\' on sides, the back darker, no lateral band. 

Known only from Cuba, Jamaica, and Porto Rico. One of the larger anchovies; rather <!ommon; 
16 spe^'imens of about 6 inches, from Palo Seco and I*once. 

Engriudh productus Poey, Repertorio, I, 380, 1866. Cuba. 
^olqphtmtiit produclws, Jordan «fc Evermann, I.e., 447, 1896. 

Family XIX. SYNODONTID/E. The Lizard-6shes. 

Body oblong or elongate, little compn\s«ed, covered with cycloirl scales, rarely nake<l. Mouth 
very wide, the entin^ margin of the upper jaw forined by the long and slender premaxillaries, closely 
adherent to which are the slender maxillaries, the latter mostly mdimental or obsolete, never widene<l 
at tip. Teeth mostly canliform on both jaws, tongue, and jxalatines; canines rarely present; large 
teeth usually depres.sible. No l)arl)els. Open^ular Ixmes usually thin, but complete. Gill-membranes 
se^tfirate, free from the isthmus. Branch iostegals usually numerous. Pseudobrauchiic present. Gill- 
rakers tubercular or obsolete. Lateral line pre-^nt. Adipose fin present, rarely obsolete; dorsal fin 
short, of soft rays only; ix?ctorals and ventrals present; anal fin moderate or long; caudal forked. 
Skeletcju rather well ossified. Air-bladder small or wanting. Intestinal canal short. Sides some- 
times with phosphorescent spots or photo[>hores. Eggs inclosed in the sacs of the ovary and extnide<l 
through an oviduct. 

Genera alK)ut 10; specues al)out 40, mostly inhabiting shore waters, some of them descending to 
the depths. 

a. Scales present, more or less adherent. 

h. Teeth of premaxillary simple, compressed, not l>arhed. in r»neortwo rows; a broad band of similar teeth on palate. 

c. Vent ab<.)Ut midway between base of eaudnl un<l axil of pect«>rttl; liead short, bhnit. eompreased. 

Trachinocephalus, 28 
or. Vent much nearer l>ase of caudal than axil of peclorul; head doprcsse<l. with flat triangular snout ... SVNODUS, 29 
hb. Teeth of premaxillar\' in a very broad band, curved. une«[ual. and Iwirbcd at the <?nd: a similar Imnd on palatines. 

BATHY8AURC8 

na. Scales very caducous or wanting; teeth in narrow Iwmds; vent ]»f>stcrIor Bathylaco 

Oenne 28. TEACHn70C£PHALU8 Oill. 

This genus is clasely related to Sijnodm, fn)m which it differs chiefly in form and in the relative 
development of the fins. Body stout, head short, Idimt, and compresse*!. Vent well formed, about 
midway between base of caudal and axil of pectoral, under tip of last dorsal ray. Teeth aa in Synodus, 
but slender, smaller, and closely set. I^ower jaw projecting. 

Species few; shore fishes, widely diffused in tropical seas. 

42. Trachinocephalus myops (Forster). (rroiuifl S/w<irhi(j; lAigarto, 

Head 3.4; depth5; eye 6.4; maxillary 1.8; mandible 1.5; interorbital 10; I). 12; A. 14; pectoral 2.6; 
ventral 1.1; caudal 1.6; scales 4-58-7. Vertebne 58; ca?ca 25. Snout very short, shorter than eye, 
lower jaw very slightly projecting; top of head scaleless, very rough; interorbital space with an abrupt 
longitudinal depression. Pectoral very short, ventrals long, reaching vent. 

Color in spirits: Very light brown; 3 or 4 rather faint longitudinal lines above lateral line, these 
demarcating color stripes in life; tra^res of Icmgitudinal dark lines l)elow lateral line; back with 6 or 8 
obscure dark vertical bars, barely crossing lateral line; an oblong dark -brown scajmlar blotch ; a (lark- 
brown band from eye across lower jaw ; fins nearly plain. 

One specimen, 7 inches long, from San (ieronimo, collected by Mr. (leo. M. Gray. 

Salmo myop9 Forster MS., Bloch & Schneider, Syst. Ichth., 421, 1801, St. Helena. 

Osnurus lemniscnttis LacepMe, Hist. Nat. Poiss., V. 23<>. 1H03, Martinique; after Plunder. 

Saurus truruxUus Agassiz, Piac. Brasil., 82, 1829, Brazil. 

t Salmo trachinus Schlegel, Fauna Japonica, Polsson.s, 231, 1842. Japan; the East Indian, Chinese, and Japanese 

fonn, Trachinocephalus limbatus, i.s little if at all difTerent from T. myopH. 
Sauru9 brerirotirU Poey, Memorfas, II, 305, 1861, Cuba; erroneously stated to have 10 rays. 
Trfichinocephalw myopt, Jordan &, Evennann. 1. c. iVC^, 1896. 
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QenuB 29. SYHODUS (Qronow) Bloch 4 Behneider. 

First superior pharynKt*alH cartilaginous; 8tH*oiid without teeth; thini and fourth separate, with 
teeth ; lower pharyngeals separate. B<Mly elongate', suhterete. Head <iepreHsed , snout triangular, rather 
|N)inte<l. Interorbital region transversely eoncave. Mouth very wi<le; premaxil lanes not protractile, 
very long and strong, more than half length of hea<i; inaxillaries closely connected with them, very 
small or obsolete; premaxillaries with one or two series of large, compressed, knife-shaped teeth, the 
inner and larg(*r depressible; palatine teeth similar, smaller, in a single broad band; lower jaw with a 
liand of rather laige teeth, the inner and larger teeth depressible; a patch of strong depressible teeth 
on tongue in front, and a long row along hyoid bone; jaws nearly equal in front. Eye rather lai^ge, 
anterior; supraorbital forming a projection above eye. Pseudobranchitc well develoi)e<l. Gillrakera 
very small, spine-like. Gill-membranes slightly connected. Top of head naked; cheek and operclee 
scaled like body; body covere<i with rather small, adherent, cycloid s<*ale8; lateral line present; no 
luminous spots. Dorsal fin short, rather anterior; pectoral moderate, inserted high; ventrals anterior, 
not far behind pectoral, large, inner rays longer than outer; anal short; craudal narrow, forked. Vent 
posterior, much nearer Ijase of caudal than axil of pec»torals. Bi-anchiostega^s 12 to 16. Stomach with 
a long, blind sac and many pyloric ca?ca. Skeleton rather firm. 

Voracious fishes of moderate size, inhabiting sandy bottoms at no great depth, in most warm seas. 
Species numerous; two known from Porto Rico. 

a. Scales large, 43 to SO in lateral line, which ha** a blunt kcH»l iHwteriorly. 

b. Tips of first rayH of dorsal not reaching tliw of la>it ravB when d^presscnl; snout short, broad; sboulder-giidle with 

alarge black blotch, anal rays 10 or 11; scales 4-4H-f> intenMdiu*,4i 

bb. Tips of first rays of dorsal reaching tijis of laist rays when depresstHl. 

c. Shoulder-girdle with the black spot very small or wanting; snout rather pointed, 3.75 in head; ventrals 1.26 in head; 

anal rays 10 to 12 poeifi 

aa. Scales small, 58 to 68 in lateral line. 

d. Anal fin very .short; its rays 8 only; pectoral fin short. 

e. Scales moderate, 58 in lateral line; snout4 in head; shoulder-girdle slightly dusky; dorsal mottled tjfnodui 

dd. Anal fin moderate, its rays 10 to 13; shoulder-girdle chiefly yellowish. 

/. Snout ver>' broad, broader than long; about 10 scales in a cross series from dorsal to ventral; jaws subcqual: scales 
4-60 to 64-6; tail with a slight keel taurus 

ff. Snout not broader than long; more than 10 scales in a crass series from dorsal to ventral; lower jaw included; tail 
not keeled. 

g. About 4 rows of scales (6 counting obliquely) between lateral line and adipose fin; scales on cheek in 4 to 7 rows. 

h. Head vermlculate above, its length 4 to 4.25 in b<xly; 7 rows of scales on cheek fatent, 44 

43. Synodus intermedius (Agassiz). Sand Dmr. 

Head 3.8; depth 7; eye 7; snout 3.8; premaxillary 1.6; mandible 1.4; interorbital 5.8; D. 11; A. 11; 
j)ectoral 2. 1 ; ventral 1.1; ciiudal 1.7; scaler 5-49-6. Body elongate, fusiform, slightly depressed, a slight 
keel on caudal peduncle; head rather blunt and heavy; scales behind eye, with tubes or muciferous 
canals; tijw of first dorsal rays not reaching tips of last rays when depressed. Easily distinguishable 
from S. /ceteris by the less slender body, heavier head, larger scales, and color markings. 

Color in spirits: Grayish, paler below, each row of scales with a pale longitudinal stripe, plainest 
on sides; about eight faint dark vertical bars, terminating at middle of side, a dark blotch between 
their ventral ends, plainest in the yoimg; pectoral, caudal, and dorsal barred; shoulder-girdle with a 
black blotch near angle of opercle, which covers it. 

This si)ecies is generally common and ranges from southern Florida to Brazil. It is apparently 
the most abundant species of Synodwf in Porto Rico, but of little value as food. Five examples, from 
7 to 12 inches in length, were collected at Puerto Real, Boqueron, and Culebra. 

Saurim intcrmrdius Agassiz, in Spix. IMscium Brazil.. 81. pi. XLIV. 1829, Brazil. 

Stiuru9 amtlu Cuvier & Valenciennes. Hist. Nat. Poifw.. XXII, 4Ki, 1849, Bahia; Martinique. 

Symnius intermrdius, Jonlan & Evermann, 1. c, 535, 1896. 

44. Synodus foetens (Linna?us). Lizanf-M; GnUhmsp; lMgnrU>: Soap-fish, 

Hea<l 4; depth 8; eye 8; snout 3.4; premaxillary 1.6; mandible 1.4; interorbital 5.5; D. 10; A. 12; 
I)ectorals 2.1; ventral 1.3; caudal 1.8; scales 6-60-7. 

Bo<ly very slender, the aui<lal iKHluncle without trace of keel; interorbital space with radiating 
ridges, plainest in a<lult; opercles with 5 rows of s<'ales, cheek with 7 rows. 
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Color ill Bpirib*: (jrayish, ol)H(turely nu)ttUt<l with darker on Iwuk, plain white below; no distinct 
longitudinal lines in a<inlt; the young have tlu* back more distinctly mottled, sonietintes with regular 
bars, with diffuse regular blotches along lati^ral line an<l with more or less distinct longitudinal strifes; 
fins plain. 

Three examples, 5.5 to 14 inches in length, from Puerto Real, Ii<M|ueron, and Isaln^l Segunda, and 
two young from Fish Hawk station 60<>.S in Mayaguez HarlM>r, in 75 fathoms. 

SiUmo/ijetenif hiunaiUA, Syst. Nut., v.*\. XII. 5i:i. ITfid, S<»utli C'aroliim. 
Otnnerusalbiduit Luc^p^do. Ilist. Nat. Poi.ss., V, 229. 1HI«, C»ir<»liiia; after Liniufus. 
OrreponuM rubrr iMcC'pi^ilc, Hist. Nat. Poiss., V,2<i:{, 1H03. MHrtini«|uc*; after IMumier. 
fjvjx mlmont u» Mitchill, Trans. Lit. ami Phil. Soc., I, 1H1.5, 112. New York. 
Saurug l<mfnrof^rijt Aga.ssiz, Spix, Pise. Bra.sil.,pl. \^^, 182*.), Brazil. 
Saurng nwxicanus CuviQT, Rfygne Animal, ed. II, vol. 2. :iU, 1820. Mexico. 
SauriLs fipixianus Poey, MemoriiLs, II, 301, 1861, Cuba. 
Sj^nodus/adena, Jordan & Evermann, 1. e.. 538, 18%. 




Flo' . IG. — Si/tnulun/trtnuf. 

Family .\.\. ALLOPin.+:. 

Allie<l to the Sifnoffonddr, l)ut with tht- maxillary separate, well cleveloj)ed, and dilated behind. 
Hypocoracoids extende<l downward, as in many spiny-rayed fishes. Gillrakers mostly long and slender, 
needle-shaped. Eyes normal, large or small. No luminous spots; jaws without fang-like teeth. 
Dorsal fin moderate, nearly median in }M)sition; bcnly elongate. Pectorals present, normal in form 
and position; adii)ose fin normally j>re.'*ent. -Pseiidobranchije present. 

Fishes of moderate d(»pths, chiefly Atlantic, inchnling, as here understood, about six species. 

Oenns 30. CHL0R0PHTHALMU8 Bonaparte. 

Heail elongate, Inxly subterete, covereil with moderate-sized, adherent, pectinate, or ctenoid 
scales arranged in straight, parallel, oblique linc^. Mouth rather large, maxillary well developed, 
dilate<l l)ehin<l, reaching to l)eyond front of orbit; lower jaw projecting. Teeth very small, sharp on 
jaws, vomer, and palatines, usually minute teeth on tongue. Eye vt^y large. Dorsal short, inserted 
before middle of length of Ixxly; adijx-jse tin small; anal short; t»audal forke<l; pectorals and ventrals 
well develope<l, ventrals inserted under the <lorsal and not far behind pectorals, none of the rays 
forming ex8erte<l lilamenb^. Gill-oiKMiings wide. B ranch iostegals 10. Pseudobranchisb well developed 
Gillrakers needle-shaped, rather numerous. 

Color, silvery, with darker markings. 

Deep-sea fishes, resembling smelt. Of four known species, only one is from Porto Rico. 

a. Eye 2 in head; }><'ales (iO to (Hi ag<utizii 

aa. Eye 3 in head; scales 45 to r>2. 

6. Dorsal rays 11; depth 6.25 In length chalybrius, 44 

6ft. Dorsal rays 8; depth 5.5 in length truculefUu8 

45. Chlorophthalmus chalybeius (Gomle). 

Head 3; depth 6; eye 2.5; snout 3.5; interorbital 7; maxillary 2; mandible 1.8; D. 9; A. 6; scales 
51; pectoral 1.5; ventrals 1.6; height of dorsal 1.4; of anal 2.5; length of caudal lobes 1.4; least depth 
of caudal peduncle al>out half that of body. 

Body terete; hear! rather large; numth large; maxillary long, broad at tip, reaching front of pupil; 
lower jaw somewhat projecting; eye very large; minute teeth on jaws, vomer, palatines, and tongue; 
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^llrakers lon^ and nleiuler; oiH*rcular flap lon^, n>achin^ l>aae of jiectoral. 8<raleH large, arranged in 
regular, <)bli<|Uis trannverHe rowH» overlapping in Huch a manner a^^ to reHenible i>lateH; in<j«t of the 
Hcali^H apjiarently cycloid, but thoHe of lateral line {RH'tinate. Origin of (raudal Hlightly nearer tip of 
Hnout tban adiiHise fin and in front <'f Itane of ventraln; adipose fin over middle of anal whoee distance 
fn>ni Miout iH tbree-fourthfl length of body; pectoral long, pointed, its tip not reaching tip8 of ventrals; 
ventrals long; anal o|K»ning l)etween ventralH and near their ba**e. 

Color in alcohol: Pale; liack and Hides crossed by al>out 10 rather broad dark-brown bars, usualiy 
internipte<l on the side, the broadest Inking just back of dorsal; a broad one crossing front of dorsal, and 
a narn)w one at its last rays; a large quadrangular dark blotch on side afxive and anterior to anal fin; 
l«si» of caudal dark; cheek, oi)ercles, and top of head with some <lark; snout jmle; lower jiart of side, 
esi>e<rially Ixjtween i)ectoral and ventral, with fine black specks; a few above jH^ctoral; breast and 
n*gion U'tween ventrals with numerous shining black specks; anal bla(!k; scales of lielly with rows of 
similar black 8i»e<rks; Ixases of anal and ventrals similarly marked; inner ventral rays black; lower 
I>art of anterior dorsal rays black; l»ase of caudal with numerous dark specks. 

The single s|K»cimen (2.5 inches long) which we have agrees fairly well with the tyije with which 
we have compared it. The lower jaw, h<»wever, is less projecting in our sjXK'imen and the dorsal rays 
are one fewer. The known siKKjimens of this interesting spc*cies have l)een taken a>« follows: 
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It will Ikj oliserve<l that all the s|XM*iinens previously taken were obtaine<l in the Gulf Stream 
southeast of Rhode Island, in depths ranging from 85 to 157 fath<^ms. The si>ecimen obtained by us in 
Mayaguez Harbor was taken fnmi rcK'ky lH)ttoni in the beam trawl and at the greatest depth yet 
known for the species. 

JlyphalonfflruM chnh/heiut! Gix^U; Pro*-. V. S. N. M. l.v<t> (Fib. KJ. isMli. 4.S4. (Julf Stream. offJJlocrk Ibland. 
CMorophthnlmux rholybtitm, Jordan & Everniann. 1. v.. r>42. 1*<%. 



Family XXI. PO-CILIID.i:. The Killi-fishes. 

B<Hly oblong or mo<lcrately elongate, compressed l)ehind, depresH<Ml forward, (hovered with rather 
large cycl(»id scales, which are adherent ami rt^gularly arranged. lateral line wanting or represi»nted 
by a few imjKTfect iM)res. Head scaly, at least al)ove. Mouth terminal, small, the lower jaw usually 
projecting; margin of the up|K*r jaw formetl by the premaxillaries only; pr(*maxillaries strong, 
extremely pnitractile. Teeth incisor-like or villiform, sometimes present on vomer, but usually in 
jaws only; lower pharyngeals se|ttirate, with (-anlifonn or rarely molar teeth; third upjxT phar}'ngeal 
enlarge<l, fourth wanting or unitcnl to thini. (rill-membranes somewhat conniH-ted, free fn»m isthmus; 
gillrakers very short, thick. Branch iostegals 4 to 6. PsiMidobranchijc none. D<.)rsal fin single, 
inserted posteriorly, of soft rays only, nirt»ly with a single spine or a nidimentary spinous dorsal; 
caudal fin not forkeil; ventral fins alKlominal, rarely wanting: i)ectoral fins inserted 1 low; no adi))ose 
fin. Stomach siphonal without pyloric ap|jendages. Air-bladder simple, often wanting. Basis cranii 
>imple {Jidf Coik*). Sexi*s n.«ually unlike, the fins U^ing largest in the inale-s but in some S|Hi'ies the 
t'cinales art* mucli larger in size. Many of the s|)ecit*s arc ovovivijvarous or viviparous, the sexes very 
unlike, anal fin of male iK'ing develo|)e<l as an introinittcnt organ, the young well <leveIofK'd at birth. 

A large family of bnickisli or frcsli-wattT fishes in southern KurojK'. .\sia, Africa, and America. 
>oinc of them <M'curring in bays an»l arms of the sea. They are mostly of small size, and tlie sjXM'ies are 
very difficult of determination. Only two sjH*ci(»s known from l*orto Ki<*o. This is easily understrnxl 
when it is ri'memberiHl that there is hj little l^rackisli water alx)ut tliis island. 
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a. luteMtiiial caiml ti>mi>arBtively short, little I'oiivoluU'd; teeth little umvaltle: lx)iies of the deiilury firiuly con- 
nected; lower jaw strong and usually projecting beyond upimt; sjnines <liiefly euniivonius. 

6. Anal fin of male similar t(» that of female and not modifierl into an Introraittent organ. Si>ecieH ovi|>an>us. 

r. Teeth all pt>inte<l, none of them eompres}<e«l or bicuspid or trieiu«pid. 
Fundi'LINjE: 

d. Teeth in villiform bands or at least in more than one series. 

t. Air-bladder well develoiHMl (in all spe<'ies examine<l); no eaudal «K*ellus. 

/. Gill-openings not restricted above, the oi>or(Mjlar angle free fnmi shonhler-ginlle: ImmIv oblong: (lorsal various in 
size and insertion Funditli's, 31 

ff. Uill-openings restricttHi, the ope rcle from npiM?r nH»i of jMHtonil upward being adnate to shoulder-girdle. IkxIv 
short and deep Adinia 

tf. Air-bla*lder wanting: a bUu'k wellus at njol of raudal, at leti^t in mules Rivili's 

(W. Teeth arranged in a single series; dorsal insertnl in advance of anal; mouth obliiiue. 

g. Dorml and anal fins short, each of 9 to 13 rays Litania 

t/g. Dorsal and anal fina very long, each of more than M rn\> (Jirakdimchthys 

CYPRINODONTINJS: 

cc. Teeth incLsor-like, notched, bicuspid or tricuspid. 
h. Ventral fins well developed (occasionally lost through almphy »; gill-oiK*ningM restricted; o|»enle adnate aUtve to 

the shoulder-girdle. 
i. Incisors bicuspid, with a Iwnd of yilliform teeth Udiiiid them; IsMly rather deep, vertical fins moderately 

developed Characodon 

ti. Incisors tricuspid, in one n>w, with no villifonn teeth fu'hind them; Ixxly sht)rt and deep, compressed. 

j. Dorsal fin short, of 10 to V2 mys. first ray slender au'l rudimentary Cyprinodon 

jj. Dorsal fin very long, of 1(5 to 18 rays, first ray develoiH*d as a sttuit, gn»ove<l spine Jobdanella 

M». Anal fin in the males placed well forward and nxKliiied int(» a sw<ml-.sha{>ed intromitt«nt organ teeth all pointed, 
arranged in bands. SjH'cies viviparous or ovovivipanius, the young of large size at birth. 

liA-MBlHIIN.*:: 

k. Eye normal, pupil not divide<l by a partition; donyil iii.seried more or Icks lK>hind front of anal. 

/. Jaws not produced intoalH'ak, lower jaw promini'iit. longer than upi»er; male fish much smaller than femalo. 

in. Dorsal fin long, of 14 to U) rays; anal short Phevdoxiphophoruh 

vim. Dorsal fin short, of to 10 rays; anal short Gambusia 

//. Jaws produced into a moderate beak, mu<h as in L(ihi(U>tt/irs: dorsiil and anal short Beix)NE80X 

Anablkpixjj: 

kk. Eye divided into two |K)rti<ms by a horizontal cn)s.'* partition; vertical lins Mhort; Ixnly elongate Anarlepr 

wi. Intestinal canal elongate, with numerous <'onvolutions; dentary Ismes l<.M>»ely joined; teeth movable; species 
chiefly mud-eating. 
(i(Mii>KiNii:: 

n. Teeth incisor-like, all tricuspid, in t)ne series, with a scries of villiform teeth l>ehind them; sexual characters unknown, 
the sexes probably alike; lower jaw projecting. 

o. Fins small; scales large; form oblong Goodea 

l*tX(:iLilN£: 

III*. Teeth all pointed; anal fin in male advanc«Ml und nio<lifieil into an inironiirjent organ; lower jaw short and weak. 
Species ovoviviparous, 
p. Teeth in a single seriej*; dorsal and anal lioth short; scales large. 

y. Dorsal fin inserted in advance of anal Platypoecilus 

#/</. Dorsal fin in.nerted more or less behind front of anal Ueterandria 

|ij>. Teeth in more than one series. 

f. Dorsal inserte<l more or less Ijehind anal; l>oili lin> very small Lebimtkh 

rr. Dorsal inserted over or in ailvance of anal, its rays much elevate<l in male, 
jc. Dorsal fin short, o( fewer than 12 rays. 

/. Teetli of inner series in both jaws trifid A<^rop(EC?ilia 

U. Teeth of inner s«»ries in both jaws entire P<ecilia, 32 

sn. Dorsal fin long, of 12 to 16 rays. 

u. (Caudal fin normal, alike in both sexes, or with the lower angle merely sharp in the male Molurnisia 

uu. Caudal fin in males with its lower lobe much prr>duced and swonl-shape<l, in adult as long as the rest of the 
body Xiphophorus 

Oenns 81. FUKDULUS Lac^pMe. Killi-flshes. 

R<Kly rather elonjrate, little elevate<l, (•(>inpres8e<l behind. Mouth motlerate, lower jaw projecting. 
Jaws each with two or more series of pointed teeth, ui^iially forming a narrow band. Bones of the 
nmndi])ie finnly iniited. Scales moderate. (Jill-o|)t»ning not restricte<l a])ove, oix^rcle with its margin 
not adnate to shouMer-girdle. l*reopercle, preorbital, and mandil)le with mucous pores. Dorsal and 
anal lins similar, small or^ rather large, <lc)rsal in.«erted either in front of, a]x»ve, or behind front of 
anal; ventrals well develoiJed. Air-bladder i)resent. Sexes differing in color, size, and development 
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of fiiiH, anal liii in tlie niak* normal. Intestinal canal nhort. Firet HU|>erior pharynj»eal without teeth, 
HtH-oncl with t<i*th; thinl and fourth <'<K)Hsifie<l, with teeth. 

S|KM'it»s very numerous, ni<»stly Ameriean, inhalnting frenh waters and annsof tin? sea. They are 
the lar)^»st in size of the eyi)rincMlnnts, an«l some of them an^ very ])rijjrhtly coIohmI. They are ovi{)arou8 
and fee<l chiefly on animals. Somtr of them an» hottom fishes, hurying themselvea in the mud of 
estuaries; others swim f^H^ly in river channels and bays; still others are '*top nunnows,** surface 
HwinnnerBf fet»din>r on Hoatin>^ insects in swami>s and stn»ams. 

a. .SjK.t'ifs with dorsiil flu nuxUTHt*' or ratluT liiiyt'. of 11 to 17 rays, its ins*Ttioii alxivc or iLMially in fnmt of inser- 

tion of llrsi ray «»f hiuiI; K*nK*s larKf or sniiill. Fn^'-swiniminff sinricj", not fi'cdinK at the Murfaci', Home of 
them often Imryinji themselves in the mud of lM>ttoms in Nhallow water. 

b. r>on<al fin inwrti^l l>efore origin of anal; hran<*hit»Htejrals 5 or i\. 
FCNi>ci.l«: 

f. .S<*alej< large, 'M to :w in a lengthwise w'rie>. 

(I. S<»aleHin lateral line 31 to»l. 10 to 12 in a erosH series; Uxiy ruther t-loHKHte. depth I t«»4.5in length; donal myii 

usually 12. 
f. B<Kly withfiut en»«lMn<i'*. <'ach wale above, and esiH*<'iaIly iM)sUTiorIy. w ith a viTtl<-aI |>uri'li'**» '*ix>t in the center; 

dorsal with M'ries of blackish dob*; anal rays l.'i pttnctatus 

€t. Body with cn«ssl>ands li^ht or dark, prolmbly in Ixith wxc": anal rays 9 to 11. 

/. Pnoui shortisli. shorter than eye; a blaek sp<»ton Iwu-k befori' dorstil; h«ad bluntish. 3..') in length ]HiIHdu9 

Xf. Snout very lonj?. l.r> times h-n^th of eye in adult; no blark sfMit l>efore do^al; male with an iN-ellated dorsal «pot; 

head p«»inted and elongHti*. 3.:« in b<Mly: bmnehiostegals fi ttim&U 

tld. S<'ales in lateral line :V) to :w. 
ij. Anal rays 10 to 12. 
h. Female with two or three blark horizontal siriiK's; nnde with aUuit 12 dark inws»>ars and a dorsal (Krellus; head 

long; 3.7r> in length; bmnehiostegals <'. maJalU 

hh. Female plain or with «lark eri»^slmnds<»nly; no black horizontal vtrip«*s. 
i. Dorsal rays 10 or 11. 
j. CaAot greenish; l>oth se.xes usually with du^^ky or silvery <ros>.bars and jM'arly siK)tK. at lea.st on the fins of the male; 

dorsal sometinn-s with an ocellus; s<"ales :i.') or 'M\. 
k. Fonu robu»*t, the drpth :i.rt) in length: head S.iW*.; dorsal <K'ell us faint or wanting; nuiles with nmny [»carly Hpotjt; 

females nearly i)lain hrtcrtKiUu* 

kk. Form rather sh'iider. the depth 4 in length: head :i.J.'»: dor^il «K'ellus on female very eonspieuous; i)early.'<[M>ts fewer; 

female ban<le<l or siM»tte<l orrUnrh 

jj. ('olor greenish; in spirits without bands f»r sjiois: Insly de*'p; tail .slender; fins small /itntinUa,^ 

ii. Dorsal rays 12 to 14; olivacM.nai**. with al)out l.'>dark cn>ssliands hermudm 

ffii. .Vnal rays U) or 17; dorsjil rays V\ or 1 1; upper lip thick; scales Ji>*-15 or U'k 

I. F»»rm robust, the depth in a<lult about :Uii length; color unif<irm pah'-brown: fins \nispotte<l rotHtMfus 

II. Fonn rather sleiulcr. the depth 1.') in length; <(»lor uniform-brown, or slightly mottle<l on tail; fins uaspotttKl; the 

anal of nuile blaek at base. yelli»w distally UMali* 

re. Scales comparatively suuill. 11 to l^ in lateral line; «lorsal fin <»f i:j to ir)rays; anal rays 11 to II adinUi 

bfj. Dorsal fin in.s^'rted over orsllgbily U'liind front of anal fin: branchiosieg»ils J or '>: briirht-colored .s|HTies with 
orange or brown s|»otv. inhabiting mountain springs and bnM»ks; wales als)Ut :i.'>. 21 before dorsal; b«Kly with 
alMUjt l'> w«'ll-marked blaek cntK^Uinds. as in Fnndulns fimilisor F. i'iniiul'U*i>>. between which this.siie<'ies Mtemi< 
t«> fin<l its place: fin^ plain. !).'.♦ or lo: .\.«> Jnmiuhwlrn 

ZV«ioNK«TE.s: 

an. SjH'cieH with dorsal fin small, of 7 to 11 rays, its ins<'rtion distinctly behind fn»nt of anal fin: small .H|»ecie« with 

large H-ales r20 to lOi; surface swimmers. • t<»p minnows."' se<*king insects at the surface t>f water. 
w. Anal rays 14; dorsal rays.H; waU> :il-*^; depth .*> in length; olivi*. the bisly plain: dor>al and anal with dark crofw- 

bands: luise of caudal with roun<l i»ale sjtots dovii 

mm. .Vnal rayss to V.\. 

n. (;eneral coUiration olivaceous, either plain or with iH'arly or orange ^jkUs imler than ground-color, or blackish spotu 
n«»t forming distinct s.-riev; no shan>ly define<l black trossbars or longitudinal black stripes. 

o. Anal rays 12 or 18; \hA\ slender, dei»th 4 to ."> in length jenkinH 

(nt. Anal rays i^ to 11: M'ales rather large, alxnit ;« to 3V10; d<*pth alsiut 4 in length: anal rays .s to 11 ; head 3.25 t'» 3.5 

in length pulnrtuti 

nu. General ctdoration olivaceoiLs. with a single black lateral stripe fron» head to tail: U»dy .stout, depth \\:S,\ in length: 
8ide« silvery, with black lateral shade alsive silvery part. D. 11: A. 11: s<al«'s :n-lu uulnplruru* 

46. Fundulus fonticola Cuvier iV: Valen<'iennes. 

I). 11; A. 12; W. o; scales \M . I^xly phmip, with lonjr catulai iKnluncle. llea<l hmad, little 
depresstnl; tail sleii<lercr and Ix sly draper than in Fumhihis hftcrorlifuH; dorsal insertinl in fn)nt of 
anal; dorsal and caudal small and ruundc<l, anal hi^'h and jM)inted, paired lins sh«>rt. Ttvth in hnia<l 
band.s outer little enla^;^•d. Tnifonn ^^reen, ajM.»arently without sjK^ts or hand in spirits. (Color 
cTitirely lost in the oritrinal tyiH*. ) Lenjrth '2 inche.<. 
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Known only from mountain springs in Porto Rico; here <lesc*ribed from the original type, the 
only known example, a« the other specimens possessed by Cuvier & Valenciennes l)eIong to a species 
of Gamlnma. This species was not obtained by us, but is recorded from Porto Rico by Poey. 

Pundulut /orUicola Cuvier & Valenciennes, Hist. Nat Poiss., XVIII, 198, 1846, Porto Rico; Poey, Fauna Puerto-Riquefia, 
342, 1881; Jordan & Evermann, 1. c, 643. 1896. 

Oenni 88. PCECILIA Blooh ft Bohneider. 

Body oblong, often rather deep; mouth small, transverse, with weak jaws; teeth small, in narrow 
bands, the outer series in each jaw being usually enlarged, curved, movable, and with brown tips; 
lower jaw not prominent, bones movable. Scales large. Dorsal fin rather small, of 7 to 11 rays; anal 
fin short, in female nearly opposite dorsal, in males advanced and modified into a sword-shaped intro- 
mittent organ. Vertebrae about 28. Intestine long. 

Numerous species, mud-eating and viviparous, inhabiting the West Indies, Mexico, and South 
America. The genus differs from MoUienma only in the smaller size of the dorsal, which usually ha^ 
9 or 10 rays and is nearly opposite the anal in the female, but behind it in the male. 

a. Scales very large, 23 to 25 in a lengthwise series; coloration plain; dorsal and anal dotted. 

6. Dorsal rajTJ?; anal rays 8; coloration plain, fins dotted rtPiparo, 47 

66. Dorsal rays 9; anal rays 8 giUi 

€ui. Scales moderate, 28 to 32 in a lengthwise series. 

c. Base of caudal with a black ocellus pavonina 

cc. Base of caudal without distinct black ocellus. 

d. Dorsal and anal each with 10 or 11 rays; scales 30 to 32,-10; depth 3 to 3.33 in length; side with two rows of black 

dots viUaia 

dd. Dorsal with 7 to 11 rays; anal rays 6 to 9. 

e. Body rather robust, depth in adult more than one-fourth length mexicana; 

thermaliB: chiaoyentU: petenenns: gjthenops; dovii: boucardi; vandcpoUi; dominUxnH*: mdanogasttr; gpiluruB 
ee» Body rather elongate, depth in adult not more than one-fourth length dongaUx 

47. Pcecilia vivipara (Bloch & Schneider i. 

Head 3.6; depth 3.5; eye 3.5; snout 4.2; interorbital 1.8; D. 7; A. 8; scales 25,-8. 

Body stout, compressed posteriorly; head depressed, flat; mouth small, jaws weak, lower pro- 
jecting; teeth small, in a narrow band in each jaw, outer series greatly enlarged, curved, movable, tips 
brown, those of inner series of short, blunt papiihe; greatest width of body at pectorals about 1.2 in 
head; caudal peduncle greatly compressed 7 or 8 times in its least depth; origin of dorsal fin in female 
somewhat posterior to that of anal, a little nearer snout than tips of caudal fin; dorsal and anal fins 
small, the rays short; pectorals and ventrals short; st'alea large; intestinal canal long and convoluted. 

Color, olivaceous, paler below; borders of scales brownish; a dark bar across anterior part of 
opercle, meeting its fellow below; dorsal fin with a broad black bar, plainest on posterior rays, some- 
times not e\Hdent on anterior rays; caudal with many fine dark specks, faint traces of two dark crossbars; 
an irregular black blotch on base of upper caudal rays and a similar one on lower, these sometimes 
indistinct. The males differ somewhat from the females in color. The black at the base of the caudal 
is more distinct, and the body is crossed by some 10 or 12 indistinct brow^nish bars. 

The male also differs from the female in having the anterior rays of the anal modified into a long, 
somewhat curved intromittent organ, the length of which is usually about equal to length of head; the 
anal is situated much farther forward, its origin being nearer tip of snout than base of caudal; the 
ventrals are also much lengthened, about 1.3 in head. 

This little fish has been rec^orded from Brazil, Guiana, and Martinique. It was found near Ponce 
and Fajardo and at Arroyo and Hucares. At the latter place 422 specimens were obtained February 
14 in a small brackish-water lagoon, where it was associated with DormiiatormacuUitm sxiA the young of 
Tarjxm atlanticus. They most frequented the shallow water along the edges of the lagoon, where they 
swarmed in great numbers and were easily caught in a small hand-net. Of the 422 examined only 34 
were males. The largest females are about 2 inches in total length, the males about 1.44 inches. At 
Fajardo 71 were taken, of which only one was a male. These were evidently adults, some being 3 
inches long and most of them over 2 inches. Some of the females contained well-developed yoimg. 

Fttcilia ritHpara Bloch & Schneider, Syst. Ichth., 452, pi. 86, fig. % 1801, Surinam; Jordan & Evermann. 1. c. 691, 1896. 
Poecilia $urinamen9is Cuvier & Valenciennes, Humboldt, Observ. Zool., II, 168, 1817, Surinam. ' 

Factiia Ktmeiden Cuvier & Valenciennes, Hist. Nat. Poiss., XVIU. 185, 1846, Surinam. 

F. C. B. 1900—7 
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Family XXH. ESOCID^. The Needle-fishes. 

Body elongate, ven* slender, compre}we<l or not, covered with small thin ncalee. Lateral line 
very low, running an a fold alongside of belly. Both jaws produced in a beak, the lower ]aif the 
longer, very much the longer in the young, which resemble Hemiramphus ; maxiliaries grown fsust to 
preniaxillaries; each jaw with a liand of small, sharp teeth, l)eside8 a series of longer, widenset, sharp, 
coni(*al teeth. No flnlets. Dorsal fin opposite anal, lx)th fins rather long. Air-bladder preiient. 
Lower pharyngeals united to form a long, slender, narrow plate, with flat surface, covered with small, 
pointed teeth; upper pharyngeals distinct, the third pair little enlarged, each with some 15 moderate^ 
unequal {xnnted teeth ( Tiflomrw mariuua); fourth iwir well develope<l, with sunilar teeth, but without 
anterior pHK-esHt***. Vertebne numerous, with fygapophyscs. Ovary single. 

Voracious, camivon>us fishes, bearing a superficial resemblanc^e to the gar pikes; found in all 
wanii seas, sometimes entering rivers. 

This family contains 4 genera, only 2 of which {Tylomrus and Athlennes) are found in our watera, 
and only the first is represented in Porto Rico; the spei'ies are about 50, the majority of them American. 
Their habits are ordinarily muc^h like thoee of the pike, but when startled they swim along the sorfaoe 
with extraordinary rapidity, often leaping above the water for short distances. When thus leaping 
the large species of the tropics are sources of danger to incautious fishermen, sometimes piercing the 
naked abdomen of the savages. Most of them are good food-fishes, but the green color of the bones 
of the larger species often causes them to be avoided, for no good reason. 

a. Glllrakcre none: no teeth on vomer: dorml and anal elevated in front; caadal fln lunate. 

b. Body Rubteretc or nlightly cuxnpreKsed. its breadth more than two-third8 its greatefit depth Ttlosuriv, 3B 

66. Body much compremed, iU breadth not half its greatest depth Athubnicb 

Oenm 88. TTLOSUBUS Coeeo. The Hound-fiihet. 

Body elongate, very slender, not much compressed. Both jaws prolonged into a beak, lower jaw 
somewhat the longer, much the longer in young fishes, the very young resembling Hemirampku$. 
Each jaw armed with a band of small, sharp teeth, beside which is a series of longer, wide-eet, sharp, 
conical, unequal teeth; no teeth on vomer or palatines. S<;ales small, thin; lateral line running along 
the side of the belly, becoming median on the tail. No finlets. Dorsal fin more or leas elevated 
anteriorly; caudal fin short, unequally lunated or forke<l; i>ectorals moderate; ventrals small, inserted 
behind the middle of the bo<ly. (Tillrakers obsolete. Bones usually more or less green. 

This genus contains numen)us species of comparatively large size. Voracious fishes, chiefly Amer- 
ican, one species cro«ft»ing to EuroiK.*, some of them entering rivers. 

a. Mouth (tipalile of being nearly or quite oloM»d, upper Jaw npt t'onHpicuoiwly arched at bane. 

6. Caudal p<HluncIe compreflMMl. de<'pcr than broad, without trace of keel alouR the lateral line; no fold of skin acron 

preopt'rcle: caudal Rubtruncate, the lower lobe somewhat produced; sides with a bluish-silvery band; spedea 

oi small size, with scalew and bones not green. 

c. Scales comparatively large, HtN>ut KS before the dorsal fln, and about 7 or 8 rows on the cheek: body robtiat, depth 

about 5 In head; coloration pale, doreal and caudal brick-red in life; lateral stripe narrow for its entire leni^th; 

no scapular bU )tch notahu 

ec. Scales small, 140 to 150 before dorsal fln. about 12 rows on the cheek; body slender; ventrals inserted at a point 
nearer cheeks than base of caudal; fl^s without red: lateral stripe broadened below dorsal fln. 

d. Body ver>' slender, depth 7 in head, which Ls 2.83 in body: eye moderate, 2.33 to 2.75 in postorbital part of head; no 

distinct noti'h in the temporal ridge: maxillary not entirely conceaUnl by preorbital. D. i, 15; A. 1, 17; wmlea 
in lateral line 225 timunt, 48 

dd. Body less nlender. <lepth f> in head, which is 2.9 in body; eye large, 2.2 in postorbital part of head; a distinct notch 
on temporal ridge close Iwhind eye; maxillary almost entirely concealtHi by the preorbital. D. i, 15; A. i, 17; 

scales in lateral line 200 eurfopn 

66. Caudal pt»duncle ver>' much depressed, wider than deep, but without trace of keel. Head 2.66 in length; eye 2.5 in 
postorbital i>art of head: maxillar>' nearly concealed by preorbital; body subtercte; snout very nearly twice 
length of n.>st of head; brownish above, silvery below, a bluish lateral stripe edged Im.'1ow with black and 
yellowish: s<'nl<'8 not very small. D. 16; A. 17 dipltrimia 

666. Cuudul [icduncle more or k>KH depressed, or at least with a more or less developed dermal keel along the lateral 
line; «*ak*«« and Nmes more or leas green. 

e. Dorsal and anal fins short, «u'h of 11 to 18 rays, anal larger than dorsaT and beginning farther forwanl; last rays 

of dor><al and anal low; jaws slender, ulnMit twi<'e as long a.s n^t of head, no fold of skin acnjss preopc>rcle. 
/. Eye very small, 4 to 6 in postorbital part of head; caudal keel sharp, color black; body and tail much depressed, 

micropt 
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ff. Eye moderate, 2 to 3.25 in po8torbita1 part of head. 

g. Caudal fin forked: caudal keel sharp, broad, and oonspicuous; top of head flat, striated, without median groove; 
base of upper jaw much deprt*.sed; maxillary entirely hidden by preorbltal: teeth very small; ventral fin mid- 
way between eye and caudal ; scales not very small. D. i, 13; A. i, 18 ardeola, 49 

gg. Caudal fin unequally lunate, the emargination not deep, the lower rays moderately produced; scales very small; 
sides with a silvery lateral stripe; caudal keel not very conspicuous, not black; top of head with median groove; 
maxillary not entirely concealed^ by preorbltal; ventral inserted midway between prcopercle and base of 
caudal. Species of moderate size, with the scales and bones more or less green. 
h. Eye moderate, 2.6 in postorbital part of head; pectorals not black pottteriorly. D. i, 15; A. 1. 17; lateral line 300; a 
dark bar on opercle marinu9 

hh. Eye small, 3.*:5 in postorbital part of head. D. 13orl4; A. 16orl6; pectoral pale almeida 

ee. Dorsal andanal fins long, each of 17 to 25 rays, last rays of dorsal fin more or less elevated in the young, becoming 

lower in adult; caudal keel rather strong, black; one or more folds of skin across edge of preopercle; caudal 

fin deeply emarginate or unequally forked. Ventrals inserted midway between base of caudal and middle of 

eye. Species of large size, with scales and bones green; no distinct lateral stripe. 

i. Beak short and very strong, its length 1.5 to 1.^8 times length of rest of head; body comparatively robust, depth more 

than one-fifth length of head. 
j. Dorsal fin long, its rays i,21 to i,24; anal rays i,22 to i,24; insertion of dorsal almost opposite that of anal; snout 
longer,1.66tol.831engthof rest of head; lateral line about S50 rapA^doma.SO 

jj. Allied to T. ropWdoma, but insufBciently characterized gaUatus 

a. Beak strong, but more elongate, about twice length of rest of head; dorsal beginning behind front of anal; greatest 
depth of body about two-thirds length of pectoral. D. i, 23; A. i, 21; lateral line 380; no lateral stripe acw 

aa. Mouth not closing completely, upper jaw arched at base; lobes of dorsal and anal low, the last rays elevated; eye 
very large, 2.1 in head; scales small, green. D. 24; A.22; a bluish lateral band cxuibbxus 

48. TylosuruB timucu (Walbaum). '* Agtijon.'* 

Head 2.75; depth 7; eye moderate 2.33 to 2. 75 in postorbital part of head; scales small, 225, about 
150 l)efore dorsal; D. 15; A. 17. Body very slender, subterete; caudal peduncle not keeled; ventrals 
inserted nearer cheeks than base of caudal. No distinct temporal notch; maxillary not entirely 
concealed. Scales and bones not green. Greenish; a silvery-bluish lateral band, widened below 
dorsal; no scapular spot. Length IJ feet. Florida Keys to Brazil; not rare. 

Found by us at San Juan. Palo Seco, and Hucares, and doubtless occurring everywhere about the 
island. By the natives all the species of Tylomrus are known as "agujon.** 

Timucu or Peixe aguUia, Marcgrave, Pise. Brasll., 168, 1648, Brazil. 

Edox timucu Walbaum, Artcdi Plscium, III, 295, 1792, Brazil; after Marcgrave. 

Bdane tubtruncata Poey, Memorias, II, 295, 1861, Havana. 

Bdone dcpresm, Poey, Memorias, II, 2%, 1861, Havana. 

Tylo8uru9 tagUta Jordan & Gilbert, Proc. U. 8. N. M. 1884, 25, Key West 

Tyloturut timucu, Jordan & Evermann, 1. c, 711, 1896. 

49. Tylosurus ardeola (Cuvier & Valenciennes) . **Agujon.** 

Head 3.75; depth 8 in head; eye 7; lower jaw from eye 4 in eye (upper jaw broken in oor 
specimen); interorbital equal to eye; D. 13; A. 17. Body very slender; head broad and flat, much 
broader than in a specimen of T. timucu of same size; upper jaw depressed; preorbltal completely cov- 
ering maxillary; teeth small and weak;*no fold of skin on opercle; caudal peduncle depressed, with 
a strong sharp keel; scales moderate, about 150 before dorsal; origin of dorsal decidedly behind that 
of anal; caudal unequally lunate, lower lobe the longer; ventrals midway between eye and caudal. 

Our collection contains a specimen of Tylomrus^ 13 inches long, obtained at Isabel Segunda, which 
we are not able to identify with certainty. It is much emaciated and starved in appearance, with 
very short jaws, which have probably been broken. It seems to agree with the brief description 
given by Cuvier & Valenciennes of their Belone ardeola and also of their B, dgoneUa^ the tjrpe of which 
came from Porto Rico. 

BeUme ardeola Cuvier & Valenciennes, Hist. Nat. PoisB., XVIII, 425, 1846, Martinique. 

Bdnne cigoneUa Cuv. <& Val., Hist. Nat. Poiss., XVIII, 486, 1846, Porto Rico; Poey, Fauna Puerto-RiquefUt, 887, 1881. 

TyUmtrus ardeola, Jordan & Evermann, 1. c, 713, 1896. 

60. TyloBuruB raphidoma (Ranzani). ^*Aguj(m^\' Hound-fish, 

D. 21 to 24; A. 22 to 24; scales 350. Caudal keel rather strong, black; one or more folds of skin 
across edge of preopercle. Body robust, little compressed, its greatest breadth a little more than two- 
thirds greatest depth; caudal peduncle slightly depressed, a little broader than deep, with a slight 
black dermal keel. Head broad, interorbital space nearly two-thirds length of postorbital part of 
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head, with a broad, Hhallow, nearly naktMl median groove, which Ls wider liehind and forks at nape. 
Supraorbital bones with radiating stria'. Jaw8 unuMually short, stiff, strong, rapidly tapering forwanl; 
laiye teeth of jaws very strong, knife-sha))ed. Upper jaw from eye about 1.75 times as long M the 
rest of head. Eye large, 7 in snout, 2.66 in postorbital part of head, and 1.8 in interorbital width. 
Maxillar>' entirely covered by preorbital. Cheek densely scaled; opercle mostly naked except along 
the anterior margin. Si-ales of body minute, especially above. Dorsal fin low posteriorly, height oi 
its anterior lobe equaling that of anal, or length of postorbital part of head, its longest ray twofiftha 
the base of fin; last rays of dorsal and anal much elevated in yoimg; caudal lunate, its lower lobe 
nearly half longer than upper; middle rays about as long as eye. Ventrals inserted midway between 
base of caudal and middle of eye, their length a little less than that of pectoral and eqoal to post^ 
orbital part of 1k^; insertion of anal opposite that of dorsal. 

Green, silvery l)elow; i\o lateral stripe; pectoral and dorsal blackish; scales and bones green. 

This sixK'ies reairhes a length of 3 to 5 feet, and is generally abundant in the West Indies from the 
Florida Keys to Brazil, the young occasionally reaching northward, having been reported by Dr. Bean 
from Ocean City, N.J. It is the most common species of the genus in Porto Rico, having been obtained 
at San Juan, Mayaguez, Ensenaila del Boqueron, Isabel Segunda, and Colebra. It is a vigoroos fish and 
sometimes dangerous in its leaps from the water. 

Belanc raphMoma Ranzani, Nov. Comm. Ac. Nat. Scl. Inst. Bonon., V, 1842, 859, pi. 87, fig. 1. Brazil. 

BeUme gerania Cuvier & ValencienneH, Hist. Nat. Polss., XVIII, 437, 1846, Martiniqae. 

Belone crasm Poey. MemoriaH, II. 291, 1K61, Cuba; Pocy, Fauna Puerto-Rlqaefia, 837. 1881; Stahl. I. c, 79 and 166, 1888. 

Belone mekmockira Poey, Memoriae, II, 294, 1861, Havana. 

TyUmirus gladius Bean, Proc. U.S.N.M. 1882,239 and 4.%, Pen«acola. 

Tylo9wrua raphidoma, Jordan & Evcrmann, I. c, 715, 1896. 




Fig. 17. — T^tosurns raphidoma. 

Family XXIII. H£MlRAMPHIDi€. The Balaos. 

Body elongate, more or less compressed, coveretl with large cycloid scales; upper jaw short, 
lower jaw various, sometimes much prfxluce<l, the toothed iK)rtion at l>ase fitting against the toothed 
premaxillaries; teeth equal, mostly small and tricuspid; maxillaries anchylosed to premaxillaries. 
Gillrakers long. Caudal fin rounded, or forke<]; if forked, the lower lobe the longer. Anal fin modi- 
fied in the vivii)arous si)ecie8 (Zenarrhop(ertis)y unmodified in the others and usually similar to dorsal; 
no finlets; air-bladder large, sometimes cellular. Third upper pharyngeal on each side much enlaiged, 
solidly united with its fellow to fonn an oval plate, with slightly convex surface and covered with 
blunt tricuspid teeth ; this is about as laiye as the united lower pharyngeals and fits into the cavity of 
the latter; fourth upper pharyngeal wanting or grown fast to third; lower pharyngeal large, thick, 
triangular, with concave surface. Vertebne about 50. (Characters verified in Hemiramphus brownie 
Hyporamphus rvberii, and Chriodcmm atherinoides. ) 

Herbivorous fishes of warm seas; mostly shore species; a few pelagic. They feed chiefiyjon green 
algsc, and, like the related forms, swim at the surface, occasionally leaping into the air. Size rather 
small, about a foot in length. 

a. liower jaw bluntlHli, not at all produced; teeth rather large; the pectorals and ventrals moderate; shore 

flwht^ CHRIODORU8 

CM. Lower jnw Hcute, longer than upper, or more or less produced; teeth small; species oviparous, anal fin in the male 
not mtMlified, caudal fin unequally lunate. 

b. Lower jaw jinxluciHl in a long [pointed bt*ak, usually longer than rest of head. 

c. B<Mly mcMlerately compresHed: pectoral moderate; shore fishes. 

d. Air-bladder .•iimple; sides of body more or less convex; ventrals inserted anteriorly, far In advance of 

dorsal H YPORHAM PHI'S, 34 

dd. Air-bladder cellular; sides of body nearly vertical and parallel: ventrals inserted posteriorly, not far before 

dorsal H exi ramph rs, 85 

cc. Body very .^lender and compressed, more or less band-like; pectoral fins very long, ventral very short, inserted 

posteriorly ; pelagic species Eu leftorhamphub 
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GmIoi 84. HTPORHAHFHUS OiU. The Half-bMki. 

Body elongate, moderately compre8Be<l, sides of body not vertical, but more or lew convex; the 
dorsal outline parallel with that of belly. Upper jaw short; lower jaw prolonged into a slender beak, 
bordered with membrane; the beak shorter in the young; premaxillaried forming a triangular plate, 
the teeth of which fit against the toothed portion of mandible; maxillaried joined to premaxillaries. 
Teeth feeble, mostly tricuspid. Gillrakers rather long. Head covered above with large, shield-like 
scales. Scales large, deciduous. No finlet«; c^audal more or less forked, lower lolie the longer; dorsal 
and anal similar, opposite each other, not modified in male; last ray of donial usually short; ventrals 
small, inserted well forward, nearly midway l>etween opercle and base of caudal. Air-bladder large, 
simple, not cellular. Young with lower jaw short. Side in our species with a distinct silvery band,* 
as in Atherina. Oviparous. 

Species numerous in all warm seas, going in large schools, but usually remaining near the shore, 
feeding chiefly on green algse. 

a. Length of mandible from tip of upper Jaw less than rest of head in adult (longer in young) : body rather atout; 

D.16; A.16 un\fa9ciatiu,Sl 

an. Length of mandible from tip of upper jaw not less than rest of head, at all ages, much greater in adtiU; body 
more slender. D.14; A. 15 roberH 

61. Hyporhamphus iinifasciatiis (Ranzani). ^^BcUaju*'; E9crib(mo. 

Head 4.6; depth 6.8; eye 4; snout 2.8; maxillary 3.2; mandible 3; interorbital 3.6; D. 14 or 15; 
A. 14 to 16; pectoral 1.6; ventral 3.2; lower lobe of caudal 1.1 ; scales 52. 

Body elongate, not greatly compressecl, sides not parallel, back wider than belly; lower jaw 
produced into a long beak which, from tip of upi)er jaw, ia shorter than rest of head, this character 




Fig. \S.—Hyporhnmphtis unijasciatui. 

separating the species from IT. roberti, In which at all ages the mandible from tip of upper jaw is at 
least as long as head and in adults much longer; dorsal and anal tins completely scaled, the anterior 
rays produced but not falcate; lower lobe of (^audal the longer; lateral line running very low, close to 
ventral fin, demarcating side from belly. 

Color in life: Back pale-olive or greenish; scales with dark punctulations forming a streak near 
border; 3 narrow distinct black lines along middle of l)ack from occiput to dorsal fin, the median one 
faintest; dorsal and anal pale, dusky-tipped; caudal pale, dark-e<lged; fleshy tip of beak red; a distinct 
silvery lateral band, about as wide as eye, from upper part of base of pectoral to base of caudal. 

The balyhoo is very common in the West Indies, ranging from Key West to Rio de Janeiro, and 
is considerably used for food; it often leaps from the water and swims in schools, skimming along the 
surface, 43 examples, 4 to 10 J inches, from San Antonio Bridge, San Juan market, Boqueron, Ponce, 
Hucares, and Isabel Segunda. 

Hemirhamphus unifasciatus Ranzani, Nov. Ck)mm. Ac. 8ci. Bonon., V, 1842, 826, Brazil. 

? Ilemirhamphtu pieaHi Cuvier & Valenciennes, Hist. Nat. PoisH., XIX, 25, 1846, Algiers. 

Hemirhamphuti riehardi Cuvier & ValencienncM, HlHt. Nat. PoiHH.. X1X,26, 1846, Antilles; Cayenne: Bahia; Rlo de Janeiza 

Hyporamphus tricufjridaius Gill, Proc. Ac. Nat. Sci. Phila. ISW, 131, Barbados. 

Hemirhamphu$/a»ciatut Poey, Memorias, II, 299, 1861. Cuba; not of Bleekcr. 

Hemirhampkui poqfi QQnther, Cat. , VI, 2C2, 1866, Cuba; after Poey. 

Hyporhamphus unifatciatns, Jordan & Evermann, 1. c, 720, 1896. 

Oenas 85. HEMISA1IFHTJ8 Cavier. The Balaoi. 

Body more robust than in Hyporhampfuui and different in form, the sides of body being oompreeBed 
and nearly vertical and parallel. Head and jaws as in Hyporhamphus, Dorsal longer than anal fin and 
inserted farther forward, its last ray more (»r U*hs produced in American species. Ventral fins small and 
inserted well backward, much nearer Imw* of nui<lal than gill-oiRMiinj?. Air-bladder cellular with many 
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partitions (in H. hnnvni), SptM'ien prolMbly nuineruuia, but moKt of tbefu bavo not Ijecn examined bm 
to the characters which sei)arate this j^niiiH from ffijporhamphtu. 



a. Upper lobe of pectoml orange in life: length of p(.>ctoniI Hcarcely greater than depth of body. D. 14; A. 12; i 

53 bntilkn9i$, S2 

aa. rppi*r 1< be of caudal dull-blulMh in life; Dcalefi rather imialler; length of pectoral one-flfth greater than depth of 
body 1 baiao 

62. Hemirhainpliiis brasiliensia (Linnaeus). **B(iIajii'\' lialao; JCacribano, 

Head 4.2; depth 0.2; eye 3.8; snout 2.9; maxillary 3.6; mandible 3; interorbital 3.9; I). 13 or 14; 
Ji. 12 or 13; pei'toral 1.5; ventral 3.1; lower lobe of (!audal 1.1; scales 53. 

Body much elongate, evenly compresse*!, the sities parallel, so that a cross section of the iKxly is 
nearly rectangular; mandible pnMhu*ed into a ver}- long 1)eak, longer than head, and ending in a fleshy 
tip; upper jaw not produced. Lower lolw of <raudal the longer. 

Color in life: Ba<*k uniform dark-grtH?nish, the scales ver>' slightly paler on e<lgcs; top of head like 
ba(*k; upjKjr \o\ye of (caudal yellow, lower olivac<M)us, the inner e<lge of lx)th lobes dark; green color of 
the back ceasing abruptly at level of mi<ldle of l>a.se of caudal and upper e<lge of l>ase of pectoral; siden 
and under parts silverj' white. The yellow on caudal and the orange on tip of l)eak are color markings 
that distinguish it from ffyporhmnphiu* uinja^rhihiji or rulHrrti. 

Very common; edible; its distribution and hal>its sinular to i//y7>or/i/iw/>/ii/w; 14 8{)ecimens, 9 to 14 
inches, from San Antonio Bridge, Aguadilla, Mayaguez, Boqueron, and Fajardo; 2 from San Geronimo. 




Fio. 19.— Hfmirhnmphu^ brwilirni/ds. 

EfoxmarfUa ii\feriore prndueia, Browne, Hi«t. JainnirA, 443. 175r», JjiinaioH. 

E»ox hm»Uieti»i* Llnna-u-x. Sysi. Nut., od. X, 314, l?.**, Jamaica: aftt?r Browne. 

Hftnirhamphuf marffinatug Le Sueur, Jour. Ac. Nat. S<*i. Phila., II, 182:^. 135. Lt^sser Antilles; not oi ForakU. 

Jfrmirhamphu9 brotcni Cuvier & ValencicnncH, XIX, 13, 1846, Guadaloupe: Martinique. 

Hemirhamphuf pleii Cuvier ^ Valenciennes, Hist. Nat. Poiw., XIX. 19, 1846, Martinique; Sant4) Domingo. 

.Varroffnaihua brfriro^rit Gronow, Cat., 148, 1854, Jamaica; after Browne. 

Hemirhamphu$ /UamfnU>i'UH Poey, Mem., II. 2»7, 18«»1, Cuba; P«X'y, Fauna IMerto-Riquena, .S37, 1881; Stahl.l. r.,lM,]88S. 

Hemirhamphun ItratUienti*, Jordan &. Evermann, 1. c, 722. 1896. 

Family XXIV. EXOC(ETID^. The Flying-fishcs. 

Body oblong or elongate, covere<l with cycloid scales, which are rather de<;iduous. Lateral line 
running very low, along side of l)elly. Hea<l mon» or less scaly, with verti(ral sides. Mouth nuxierate, 
terminal, the jaws not prolonged into a beak. Premaxillaries not protractile, hingefl at base nu^sially ; 
margin of upper jaw chiefly formeil by premaxillaries, the short maxillaries entering the lateral margin; 
maxillary free from premaxillary, its edge slipping un<ler fmnt of preorbital. l>entition various, tiHith 
small and weak. Dorsal fin without spines, inserttnl on posterior part of ImmIv, op{x»site anal and 
more or less similar to it; ventrals abdominal, of st^veral soft rays, iiis<»rte<i iM>steriorly; i)ectoral fin 
inserte<l high, use<i as an organ of flight; shouMer-ginlle and jHM'toral nius<'les very .strong; <>audal fin 
forke<i, lower IoIkj the longer. No finlets. Vent <'lost^ in front of the anal. Nostrils large, double, 
near eye. l»wer pharyngeals enlarge<l an<l fully nnite<l, fonning a larm% tran.»*v«Tsi*ly concave plate, 
coven^l with large, clos(»-set, blunt, tricu.«*pi<l t<^*th; thin! upjuT pharynireal greatly enlargtsl, not unite<l 
with its fellow, In^th <*overe<l with large, blunt, tri<Mispi<l tt*etb; fourth .<n|KTior pliaryiip-al wanting in 
adult (pn)l>ably coossified with the third ); (these characters veriHtMl <>ii Hiuhuhuh raHfitrnirnx) ; vert«*]»ne 
without 2ygaiK)phys«».'». (lill-niembnuirs not unittKl, fri'c from isthniu.<. lVcnd(>1>ranchia' hidden, 
glandular. (Jillrakers variou.**. (iills 4, a AW In^hind fourtli. Air-bladder very largi', not cellnlar. so 
far as known, and extending far ba<*kward among hM*niaiK)physes of tlu* caudal vtTtebni'. Vertebne 
alxmt r>0. lutestiiml canal .simple, without t-iM-a. 
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Carnivorous or herbivorous fishes; 4 genera and alx)ut 65 npecies, abounding in all warm seas, 
mostly pelagic, swimming near the surface, and skipping or sailing through the air, nometimes for 
(considerable distances. 

a. Roof of month (vomer, palatines, pter>'goids) and tongue provided with teeth; body not angular in outlipe (ellip- 
tical in cross section): pectoral fins moderate, not reaching beyond middle of dorsal fin. ventrals rather long, 
inserted l)ehind middle of body; dorsal fin elevated; anal long, its base scarcely shorter than that of dorsal. 

Pa REXOTflETl'S. 36 

an. Roof of mouth and tongue with fewer teeth or none (vomer and palatines toothe<i or not); body angular in outline 
(a cross section subqnadrate); pectoral fins very long, their lips usually reaching nearly to base of caudal, 
lower jaw little prominent: snout short. 
6. Ventral fins inserted anteriorly, much nearer tip of snout than biusc of caudal, not u.«5ed as organs of flight, their ' 

tips not reaching nearly to front of dorsal; anal fin long, its Ijaw* nearly equal to that of dorsal Exocotus 

W). Ventral fins inserted posteriorly, usually nearer base of caudal than tip of snout, used as organs of flight, their tips 
reaching past middle of base of anal. 

/•• Anal fin long, its base a little less than that of dorsal, its origin nearly opposite that of dorsal Exonautes 

cc. Anal fin short, its l>ase one-half to two-thirds that of dorsal, its origin behind that of dorsal Cypsilurus, 37 

Oenns 86. PABEXOCCETUS Bleeker. 

Body moderately elongate, elliptical in cross section. Snout short; lower jaw not produced. Roof 
of mouth (vomer, palatines, and pterygoids) fully provided with teeth; pectoral fins moderate, not 
reaching beyond middle of dorsal; ventrals long, inserted behind middle of body; anal fin about a^ 
long as dorsal; dorsal high. 

Small flying-fishes of tropical coasts, widely distributed. 

63. Parexoccetus mesogaster (Bloch). Volador; Flying-fish. 

Head 4.4 in length of body; depth 5; 1). 12; A. 13; about 38 scales in lateral line, 5 rows of 
scales between lateral line and dorsal fin. Body elongate, compressed (not angulated) , rather deep; 
width of body at base of pectorals 2 in head; head narrow, compressed, almost trenchant l)elow; inter- 
orbital area flattish, about as wide as eye, 3 in head. Snout short, rather pointed, its length 4.25 in 
hea<l; teeth on tongue and palatines; gillrakers numerous, long and slender; i)ectoral fins of moderate 
length, their length 1.66 to 2 in length of body, theirtips reaching middle of base of dorsal fin; second 
ray of pectoral divided; dorsal fin very high, its longest rays about 0.16 longer than head; base of 
dorsal about 1.14 in length of head; tips of anterior rays of dorsal reaching beyond tips of posterior 
rays when fin is deflexed, almost to base of caudal fin; ventrals rather short, 4.75 in length of body, 
their tips reaching slightly past origin of anal fin; origin of ventrals midway between pupil and last 
caudal vertebra; anal fin opposite dorsal ; lower lobe of caudal rather short, slightly longer than head. 

Color, blue above, silvery below, pectoral (dusky in the young) becoming nearly white in the 
adult; color of ventrals very similar to pectoral, the duskiness in the young formed of fine blackish 
dots; upper half of anterior rays of dorsal fin black; anal fin with few small black dots, more numerous 
in the young; caudal dusky-reddish. 

This species reaches a length of 7 inches. It is common in the tropical seas of both the East 
Indies and West Indies, and in the Hawaiian Islands. It ranges north in the Gulf Stream to Rhode 
Island and is the most common fiying-fish of the Carolina region. The young often has one or two 
fleshy barbels on the tip of the lower jaw, these being fragile and easily destroyed. 

During the voyage of the Fish Hawk to Porto Rico and return to Norfolk, flying-fish were seen 
nearly every day and were particularly abundant between Savannah and the Bahamas, in the Wind- 
ward and Mona passages, and along the north coasts of Cuba, Santo Domingo, and Porto Rico. 
S<:arcely a day passed when schools of twenty to a hundred or more did not follow along abreast of the 
ship. They were more numerous on bright days when there was considerable wind and the sea was 
somewhat rough. Apparently two or more species were seen, though the vast majority probably 
belonge to this species which seems to come nearer to shore than any other. A specimen 5.5 inches 
long flew aboard the ship at Aguadilla January 18. 

Ejoartu mesogoHer Bloch, Ichthyolgia, pi. 399, 1796, Martinique; on a poor drawing by Plumier. 

Etoccdus orbignianus Cuvier & Valuneienues, Hist. Nat. Poiss.. XIX, 131, 1846, Montevideo, baaed on a drawing. 

Exocwtuif hiUianus Gosse, Nat Sojourn in Jamaica, II, pi. 1. fig. 1, 1851, Jamaica. 

Exocaiu* gi-yUus Klunzinger, Fische des Elothen Meeres, 586. 1870, Red Sea. 

Partxoccthu meaogatter. Jordan A EvennAnn 1. c, 728, 1896. 
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Oenni 87. CTPSXLUBnS Swainion. 

Bo<ly elongate, broad above, somewhat compreesed; head short, blunt, narrowed below; month 
small; jaws very short, about equal; chin without Itarbel; maxillaries not joined to premaxillariee; 
teeth very feeble or wanting; eyes large; gillrakers moderate; scales large, deciduous; no finlets; 
dorsal fin short, opposite anal; caudal widely forked, lower lobe the longer; pectoral fins very long, 
reaching past beginning of anal and serving as organs of fiight, their great size enabling these fishes 
to sustain themselves in the air for some time; ventral fins large, posteriorly inserted, also used M 
organs of flight; air-bladder very large; no pyloric cseca. 

Species numerous, in all warm seas, living mostly in the open water and swimming in large schooki; 
laigely cosmopolitan, and any of the forms may be expected to be found within our limits. 

a. Second my of pectoral divided (flntt Blmple); third and fourth rays longefit 

b. Ventral flns inserted about midway between pupil and last caudal vertebra. 

c. Dorsal and anal fins without black markings; ventrals pale. 

d. Base of anal 1.66 in base of dorsal; pectoral 1.44 in length, reaching last ray of dorsal; ventrals 2.76 in body, reach- 

ing last ray of anal hderunu 

dd. Base of anal 2 in base of dorsal; pectoral 1.40 in length of body, the tip reaching end of dorsal fin; length of 

ventrals 2.89 in body, their tips nearly reaching lavt ray of anal lutkemi 

ec. Dorsal and anal fins marked with black; dorsal with one or more dark blotches; anal with a black spot on tips of 

third to fdxth rays; ventrals black, with pale edgings and a white spot near base /ureahu 

bb. Ventral fin inserted midway between posterior margin of preopercle and last caudal vertebra. 

e. Pectoral with posterior half rather abruptly black; anal white nigrieaiu 

«c. Pectoral uni(X)lor or nearly so, not abniptlv black posteriorly. 

/. Dorsal fin slightly dusky, but without distinct markings; other fins faintly shaded, but without distinct black 

marking!^ pectoral reaching base of last anal ray; ventrals almost as far. D. 13; A. 10 lineahu 

ff. Dornal fin with a round, black blotch as large as eye on tips of middle rays; other fins all pale; pectoral reaching 

beyond ti|>s of dorsal and anal. D. 12: A. 11 cyanopterut 

666. Ventral fins inserted at a point midway between middle of opercle and last caudal vertebra (or between tip of 

snout and tip of upper lobe of caudal) bahkntUtbi 

aa. Second ray of pectoral simple (like the first); third ray divided. 
J. Snout more obtusely descending than in any other species, its length 4.5 in head gibbi/rtmg 

54. CypsiluruB bahienaiB (Ranzani). Volador. 

Head 4; depth 5; eye 3.1; snout 4.25; interobital 3; D. 13; A. 9; scales about 50. 

Body quadrate, stout, its width about two-thinls its depth; mouth small, snout short; eye lai^; 
top of head flat; pectoral very long, reaching last rays of dorsal and anal, second ray <livided, third 
and fourth longest; ventrals long, longer than head, reaching nearly as far as tip of pectoral, their 
origin midway lK»tween \sLfit cauAal vertebra and middle of oiKjrcle; dorsal considerably in front of 
anal, itH base nearly double that of anal; caudal widely forked, lower lobe the longer. 

Color, bluish, silvery above, silvery on sides, white below; side of head silvery; pectoral nearly 
unifonn <lusky, paler at base, and bluish-silvery outside; ventrals and anal ]>ale; dorsal pale; traudal 
somewhat dusky. 

Found in tropical seas, north to Cuba, and said to be one of the commonest species; reaches a 
length of 8 inches. One K|)ecimen flew aboard the ship off Mayaguez, January 20. 

Kxttrtiiut btihiewth Ranzani, Nov. Comm. Ac. Sci. Inst. Bonon., V, ltM2, 362, pi. 3M, Bahia. 

KjrtKHttm trrmirulaiua Poey. Memorias, II. aoo, 1><61, Cuba. 

KxtHixiw vpUonoptenitt Sleeker. "Nederl. Ty<ischr. Dlerk., Ill, 18(3, 113," Sumatra. 

f Erortiiiu itarr»' Poey, Synopsis. 385, 1K6K, Cuba; description insufficient; taken from an old drawing. 

RrtfCirtu* bahiniitiii. Jonlan & Evermanii, I.e., 739, 1896. 

Cvpsilurut btihiauif, Jordan & Kvermann, 1. c., 2836, 1896. 

Family XXV. AULOSTOMID^. The Trumpet-fishcs. 

Ro<ly conipresstHi, elonj^ite, covortni with small ctenoid sc^ales. lateral line continuous. Head 
long; mouth small, at en<l i>f a long, compreHS^Hl U\)h.\ Ix>wer jaw prominent, with a barbel at sym- 
physis. Premaxillaries feeble, not protractile; maxillary bn)ad, triangular, with a supplemental bone. 
Twth minute, in Itands on lower jaw and vomer. Branch iontegals 4; jrilln 4, a slit In^liind fourth. 
PstMulobranchin* well devel()p«»d. Gillrakers ol)solete. (iill-ineiiibraneH H(*]mrat(>, fnn* from isthmus. 
Air-blailder laiye. Spinous dorsal present, of S to l^ very slendiT irve spines; the soft dorsal and 
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anal rather long, similar, poBterior, with 23 to 28 rays each; caudal small, rhombic, the middle rays 
longest but not produced into a filament; ventrals abdominal, of 6 rays, all articulated; pectorals broad, 
rounded, the space in front of them scaly. First four vertebrae elongated. Two pyloric cseca. 
A single genus with two species, found in tropical seas. 

Oenns 88. AXILOSTOMUB Lac^pMe. 
Characters of this genus included with those of the family. 

a. Ba80 of Moft dor»al and anal not black; each fin with a black band parallel with its base. 

b. Eye 2 to 2.5 in po«torbital part of head; ground-color reddish; silvery lateral utreaks, not all below lateral line. 

macukUus, 55 
66. Eye 3.5 in postorbital part of head; ground-color brown; lateral silvery Htreaks all below lateral line cinerew 

66. Aiilostomus maciilatiis Valenciennes. Trumpet-fish; " Trompetero.^* 

Head 3; eye 2 to 2.5 in postorbital part of head; D. x-23; A. 25; V. 6. Lower jaw prominent, 
keeled, with a small liarbel at symphysis; premaxillary slender, maxillary broad; triangular patches 
of minute teeth on lower jaw, vomer, palatines, gill-arches, and pharyngeals. Intestinal canal short; 
two pyloric ca?ca. 

Color, olivaceous, with one or two series of brown or blue dots along each side of the back; another 
irregular series from the preoperculum along each side of the l)elly to anal fin; three or four silvery lines 
on each side of alnlomen, replaced on head by irregular oblique streaks; anterior part of dorsal and anal 
with a horizontal black Imiid, parallel with base of fin but remote from it; caudal fin with usually two 
round black spots; ventral fins plain, spotted. ^Giinther.) 




Fig. 2!0.^Aulodomu8 mactiiatus. 

Found in the Caribbean Sea, north to southern Florida; rather common southward; apparently 
not common about Porto Rico, as only one small specimen was obtained. This was seined in Boqueron 
Bay January 26. 

Aul(N*tama mnrttlntum Vuloncicnnos, in Cuvicr's lllHt. PoiRsons, pi. 92, flg. 2, about 1845. 
AuUyxtoma coUtratuin Mvillor &. Troschcl, in Schomburgk'H Hist. Barbados, 673, 1848, Barbados. 
Aulo6tomii*inaculatu«.Jon\Ai\ & Evermann, 1. c. 754, 18%. 

Family XXVI. FISTULARIIDiB. The Cornet-fishes. 

Body extremely elongate, much depressed, broader than deep. Scalelese, but having bony 
plates present on various parts of Ixxiy, mostly covered by skin. Head very long, anterior bones of 
skull much pnxiucetl, fonning a long tube, which tenninates in the narrow mouth; this tube formed by 
8ymplectic,'proethmoid, metaptepygoid, mesopterygoid, quadrate, palatines, vomer, and mesethmoid. 
Both jaws, and usually vomer and palatines also, with minute teeth; membrane uniting bones of tube 
below very lax, so that tube is capable of nmch dilation. Post-temporal coossified with the cranium. 
Branchiostegals 5 to 7; gills 4, a slit behind fourth. Gill-membranes separate, free from isthmus. 
Gillrakers obsolete. Basibranchial elements wanting. Pseudobranchiae present. Air-bladder large. 
Spinous dorsal entirely absent; soft dorsal short, posterior, somewhat elevated; anal fin opposite it 
and similar; caudal fin forkwl, middle rays produced into a long filament; pei'toral small, with a 
broa<l base, preceded by a smooth area as in the Gctsterosteidie ; pectoral ossicles 3; interclaviclos greatly 
lengthened; supraclavicles very small ; ventral fins very small, wide apart, abdominal (through partial 
atrophy of the ginile, by which they lose connection with the interclaviclea), far in advance of the 
dorsal, Composed of 6 soft rays. Pyloric ca?ca few; intestine short. Vertebra} very numerous 
(4 + 44 to 49 -+- 28 to :^^), the first four very long. 

Fishes of tropical seas, related to the sticrklebacks in structure, but with prolonge<J snout and 
different ventral fins. A single genus, with three 8i)ecie8. 
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Oenns 89. FISTULABIA LumsBai. Trnmpet-fUhet. 

(.'hanu'terH of the gtMiUH indudo<l alxjvo with thone oi the family. 

<i. I'lUKT lateral i'«lgi*s of Hmmt with few Komitions or none: IkmI}- with ]>luo npots tahamria, 56 

an. rpiH-T lateral i.H\gvs of Knout 8han>ly serrated; ImkI y with few blue «iH>t8 or none pflimba 

66. Fistularia tabacaria (LiimiCMis). Trumjut-jUh; Tromjtetero. 

IIiwl 2.H; inamlihle alxmt 4 hi Hiumt; Hnout 3.75 in length of Inxiy. D. 14; A. 13. Montli 
slightly ohlicine, lower jaw the longer, overlapping upjier; Mioiit niutrh prolonged, tapering but little 
forwanl, itH e^lgiv with fine nerrationH or none. Margin of orbit with nhari) conipresscKl points in 
fnint aiul lK»hin<l. RtMldiHh-l>n.)wn alH)ve, variegated with niHnen)iis large, iinc(iual, oblong, i»al(^bliie 
P|><)ts on sides and IttK'k, arranged in series. 

West Indies and the neighl)oring f?eas, generally common; (Hra£iional northward to Carolina and 
Flori<la, <»r even to MassacluLsetts. Reaehes a length of (y fi»et. One HjH.»t»inien obtaine<l by Mr. Gray 
at San <ien»nim«); rt»iK)rted from Porto Rico by Ptnn' an<l Stahl. 

l^iiiniwniM. ManftpTive, Ilifct. Bnizil. 1 W, KViK. Brasil. 

Fiiftnlarin fn/xi/xirioLlnniuis, SvHt. Nat., X, 312, 1758, America: Jordan A Evermann, 1. e.. 7r)7, 1896. 

Fitttuhiria m ttltoracaufi* Mitehill, Trans. Lit. an<l I'hil. 8<m'., 1. 1S15, ^7. New York. 

Aiiltnttomr vHircgrnrii ('OhtelnHU, Anim. N<»uv. Amer. Su<l. 30, 18JH). Bahia; Rio Janeiro. 

F!n(ffUarinJliittilnnH (Jnmow, C^it. Fishes, o<l. Gray, IM\ INM, American Oc<»an. 

SnUrmmtomm turrfUun, Poey, Fauna Puerto-Riquefla, 337, 1881. 

Solawstomtu tahticarius, Stahl, 1. c, 79 and 165, 1883. 

Family XXVII. SYNGNATHID^.. The Pipe-fishes. 

Bo<ly elongate, usually slender, covereii with lx>ny plates which are firmly connected, forming a 
bony caraijace. Head slender, snout long, tube-like, bearing short toothless jaws at end. Gill-openingH 
reilui-Cil to a small ai)erture behind the upi>er jvart of the oix^rcle. Tail long, prehensile or not, 
usually pn)\'idiHl with a small caudal fin. Male fishes with an egg i)ouch, usually placed on under 
side of tail, sometimes on alxlomen, commonly forme<l of two folds of skin which meet on median line. 
The eggs are receive*! into this jx)uch an<l retaineil until some time after hatching, when the pou<*h 
ojK'ns, iH»nnitting the young to escajK*. Dorsal fin single, nearly median, of soft rays only; i)ectoral8 
small, or wanting; ventrals none; anal fin minute, ib*iially present. 

n. Tail not prehensile, usually with a cjiudal fln; axis of head usually in line with axis of Ixnly. 
h. Top of head with a slight carination. or none. 

SYS<i.NATHLN.»:; 

r. Ptrtoral fins present; caudal pn'sent. 

«/. Male with ejfK pouch under tail, formed by lateral membranes which l>e<'ome connected along middle, forming a 
dow'd iM»uch. 

/ . Dontal fln in.«ii»rte<l over or just befon* vent SiPHOSTOM a, 40 

fid. Male with egg iMjuch on al)donien:ridf;es of IxMly prominent and distinct; caudal fln moderate... Dorykhamphitb 
cf. Pectoral flns wanting; caudal wanting or nidimentiiry; male with ova attached to alxlomen, without dotted poach; 
no adipoHC fln. 

/. Ba<'k without i»cculiar mbe ^YNGNATHrs 

/. Back with a jH*culiar tube incloj*ed by the .*»cutes, an»l extending for a distance l>efore <lorsal fin Osphyolax 

W*. Top of head Htn>ngly carinate<l Cohythroichthyh, -11 

Hipp(m:ampi>m:: 

an. Tail prehensile; caudal fln small; head shaiK*d like that of a horse, placed at a large angle with axis of lx)dy; egg 

[M)uch at luise of tail, 
y. B4iily compresM."*!; <M>ciput with a narrow bony vntft, Hurmounte<l by a coronet; Hhields with tul>en^lu8 or npincs. 

Hippo<:ampi'h. 42 

Oenm 40. 8IFH08T0KA Baflnesqne. The Pipe-fUhes. 

Iknly elongate, very Hlen<ler, {\ or 7-angle<l, not ociinpn^seed, tapering into a very long tail; dorsal 
keels of the trunk not eontimums with tho.^M»f tail. Head slender, ta|H>ring into a long, tube-like 
Hubten'te snout, which lH*arH the very short, torithless jaws at end. Humeral bones firmly united with 
"bn.'a.^t ling." B<Kiy eoven**! with a in^rw of Imhiv, keeknl, ra<liate<l plates, arrangtnl in linear seri€*s. 
Dorsal fin < list inet, ratlnT short, inserted I H'fo re or opposite the vent, which is near middle of bo<ly; 
caudal fin present, rather small; anal fin mintite, closer lH.*hind vent; ])ectorals developed, short and 
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rather broad. Male fishes with aii egg pouch along under side of tail, formed by two cutaneous folds, 
and splitting lengthwise to release the young fishes. 

Specits very numerous, inhabiting all warm seas; abounding in bays among the seaweeds and 
entering rivers. The females in most sjKicies are deeper than the males, with more robust ti*unk, 
longer snout, and a more distinct ventral keel. 

a. Top of head with a slight carination or none; snout IctHjled or not; opcrcle without prominent ridge; base of dorsal 

not elevated. 

b. Dorsal moderate or long, its first ray in advance of vent; snout moderate or long; angles of body generally 

prominent. 

c. Dorsal covering 1 or 2 Uxiy rings. 

d. Dorsal covering about 6 or 7 caudal ringR, rarely fewer. 

e. Caudal rings 36 to 41 JUftulatum 

ee. Caudal rings 31 to 34. 

/. Dorsal 29 to 32, on 2 +6 rings mackayi, 67 

Xf. Dorsal 27, on 1 +7 rings, rarely on 2+6 florUUe, 58 

C€t.. Caudal rings 24; body rings 19; dorsal rays 30, on 1+6 rings; snout long; body slender poeyi 

dd. Dorsal covering 4 or 5 caudal rings. 
g. Dorsal rays 24 to 32. 

h. DoFBil rays 29 to 32, on 1 + 9 ringH; rings 17 + 35; snout 2 in head, head with keel pdofficum 

hh. Dorsal rays 26 to 28, on 1.5 + 5 rings; rings 16 + 34; snout short, 2 in head; head with slight keel rou99cau 

hhh. Doiwl rays 23 to 25, on about 1 + 4 rings; rings usually 16 + 33; snout short, 2 in head eliiceng, 59 

gg. Dorsal very short, 18 rays, on 1 + 5 rings; rings 17 f :^2; snout short jonasi, 60 

ddd. Dorsal very short, covering 3 caudal rings anrl 1.5 body rings, its rays 20 to 23; rings 17 + 27; snout very short; head 

keeled above brachyccphalum 

cc. Dorsal covering,3 body and 4 to 6 caudal rings. 
i. Rings 16 to 18 + 29 to 33. 
j. Snout rather short, not half length of head; dorsal fin very high; rings 18 + 33; dorsal 35, on 5 + 4 rings; belly in 

female with a black keel; sides wi th narn>w vertical sil ver>' streaks; dorsal spotted affine 

jj. Snout rather long, mort» than half head. 

ti. Rings 20to 21 + 36 to 38; dorsal 32 to 37, on 3 + 5 rings; l>elly flat or slightly concave; snout moderate.... louiHarue 

Hi. Rings 16 to 20 + 36 to 40; dorsal 36 to 40, on 5 + 4 or 4 + 5 rings futcum 

66. Dorsal fin very short, its first ray not In advance of vent; rings 15 + 37 to 39; snout very short, leas than two-fifths 
head; angles of body little marked, the form subterete crinigerum 

67. Siphostoma mackayi Swain & Meek. 

Head. 5.66 to 6.25 in total length. D. 29 to 32; rings 18 4-3;^ to 36. Snout compressed, 1.75 
to 2 in head, its median line with a slight keel above and below, with smaller keels on each side; 
opercle^not keeled. Dorsal somewhat higher than width of a body ring, ifcs base about 1.33 in length 
of hea<l, covering 2 + 6 rings. Pectoral higher than length of base; tail about 1.83 in total length of 
fish; Ixxly deep, its greatest depth in adult females equaling width of four body rings. 

Color in spirits: Grayish or dark olive; males with about 14 dark-gray crossbars on side, broader 
than interspaces; body usually more or less spotted with small white spot**; dorsal pale, usually dotted 
over with darker; caudal duskj*, generally spotted with white; opercle usually with white bars. 

Gulf of Mexico and West Indies; known from the Snapjier Banks off PensaiH)la, Key West, and 
Cozumel, Yucatan; rather common. One si)ecimen, a female, 7 inches long, taken at Mayaguez, 
January 19. 

Siphoaioma mackayi Swain & Meek, Proc. U. 8. N. M. 1884, 239, Key West; Jordan & Evermann, 1. c, 766, 1896. 

68. Siphostoma floridcB Jordan & Gilbert. 

Head 6 to 6.5 in total length. D. 27; rings 17 to 18 + 31 to 32. Snout rather short, about 1.66 
in head; median line well keeled above and below, the ridge on both sides of median ridges above and 
below not so conspicuous. Occiput and opercle little keeled. Dorsal shorter than head, covering 
1 h 6 to 7 rings, its height 5 times in base; j^udal fin 2.5 in base of dorsal; pectoral slightly higher than 
length of base; tail longer than tnmk, 1.83 in total length, caudal pouch covering about 18 rings. 

Color in life: Dark green; side with gray specks and without dark band; tail with faint darker 
bars, broader than interspaces; sides of tail especially mesially, with many rough and oblong pale 
spots; snout mottled, especially on side; lower part of the opercle nearly plain; dorsal translucent^ 
yellowish at base; caudal yellow, dusky at tip; anal plain. 

Found on sandy shores from North Carolina to Texas (Beaufort, N. C, Corpus Christi, Tex.); 
rather common. Three specimens seined in Ensenada del Boqueron, January 26. 

Siphostoma /UmdseJordAn & Gilbert, Pnx^. V. S. N. M. 1882. 263, Penaacola, Fla.; Jordan A Evermann,!. e., 766. 1896. 
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59. SiphoBtoma elucens (Poey). 

Hea^l 7 in total length; depth 3.6 in head; snout 1.9 in head; body rings 17; caudal rings 82. 
D. 23, on 1 -f- 4 rings. Body rather stout; snout moderate; keels rather strong; pouch of male covering 
about 17 ringH. 

C-oIor grayish-brown, back and sides more or less mottled with lighter and darker; lower half of 
snout with alternate bars of white and brown. 

Known only from Havana and Porto Rico; one specimen, a male, 6 inches long, with pouch filM 
with eggs, obtained at San Antonio Bridge, January 12. 

Synffnathus dueena Poey, Synopsis. 443, 1867, Havana. 
t Syngnathut favirostris Poey, Enumeratio, 178, 1875, Havana. 
tSynffnathut picturatu» Poey, Enumeratio, 178, 1875, Havana. 
t Syngnathu* linea Poey, Enumeratio, 178, 1875, Havana. 
fSyngnathua marmareuM Poey, Enumeratio, 178, 1875, Havana. 
fSyngnothtu aacendem Poey, Enumeratio, 179, 1875, Havana. 
Siphostmfia duceru, Jordan & Evcrmann, 1. c, 768, 1896. 

60. Siphoatoma jonesi (Gunther). 

Rings 17 + 32. Dorsal 18, on 1 -f 5 rings. Head and snout short, the latter somewhat bentupwaid, 
shorter than the postorbital portion of the head, keeled above, but without spines in the median line. 
Interorbital space concave, crown and occiput with a median keel. Keels of body sharp but notspinj; 
lateral keel of the trunk passing into lower keel of tail; a ridge running across opercle but not reaching 
its end; tail twice as long as trunk without head; caudal very short. 

Color: Blackish-brown; upper half of trunk with 3, upper half of tail with 7, equidistant white 
crossbands. 

Bermudas and Porto Rico. Two small males, 2.75 and 3.50 inches long, respectively, dredged At 
station 6085, between Vieques and Culebra islands, in 14 fathoms, February 6. The lai^er ham the 
pouch well filled with eggs and the other has a few eggs. 

Syngnaihuf jonrti Gilnther, Ann. Mag. Nat. Hist., scries 4, XIV, 8, 1874, Bermudas. 
Siphortoma jotwH, Jordan & Evermann. 1. e., 768, 1896. 




Fio. 21.— Oorythroichthy 8 cayorum. 

Oenui 41. G0BTTHS0ICHTHT8 Xaap. 

This genus differs from SiphoMoma in the strong keel on top of hea<i, the strong opercular ridgea, 
the short, stout Ixxly with prominent angles, and the very short snout. Three s|)ecies known. 

a. Tj)P <»f h«»ad strongly oarinated, keel usually extending from interorbital space to first body ring; body stout, 
usually with sharp angles and variegated coloration; head in line with axis of body; opercle with a prominent 
ridge. 
h. CAudal rings about 30; dorsal mys 23 to 27, snout short. 
e. Rings 18 + 30: dorsal rays 23, on 1 + 4 rings; snout 2.4 in head, its color white; body with 12 irregular brown croni. 

bands, and white markings .' aXMroitre 

bb. Caudal rings 25, body rings 20; dorsal rays 40, on 3 + 7 rings; snout long, more than half head: form of body nxide- 

srrlbed cayetmenm' 

666. Caudal rings 26, body rings 17; domal rays 21, on 1.5 -f 3.5 rings; snout very short, 3.2 in head cayorum. 61 

61. CorythroichthyB cayonun Evermann & Ken<lall. 

Head 8.6; depth 12.0; sn(mt 3.2 in head; eye 4.a3; D. 21 rayn, on 1 .5-^ 3.5 rings; A. 3, on first caudal 
ring; C. 10; P. 10. Rings 17 |-2H=43. I^kIv short and stout; head short, snout very short; tail but 
little longtT than hoad an<l trunk. Cranial ridges strong; a high, sharp keol on nnout; occijntal keel 
very high, it** inlgc^s convex, notchtnl near middle, not continuous with ket»l on snout; a stnni^ .supra- 
ocular ridg(>, l)e^inning <)piM)site {tosterior end of na^lal kit*] and eontinuing iHK'kwanl, with one liiatus 
upon upper e<lge of oj)erele; just Ixilow this on opercle another longer but 8<»rcely stronger ridge; 
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another short ridge on anterior part of opercle at level of lower part of eye; opercles very convex, a8 
if swollen outward; keels on body and tail all strong, the two lateral keelH on body terminating on third 
caudal ring; the two lateral keels on tail beginning on last body ring, thus overlapping body keels; 
median keel on side well developed, terminating on sixteenth body ring; ventral keels strong; 
abdominal keel very strong. Egg-sac on first 18 caudal rings. 

Color, yellowish-brown, with darker punctulations; tip of snout white; cheek, throat, and under 
parts of snout white, crossed by about 7 or 8 irregular brownish bars extending downward and back- 
ward; opercles brown; fins pale. 

This species is related to C. alhiroMrey of Meckel, differing from it chiefiy in the shorter snout, 
smaller dorsal, and fewer rings. It is known only from Key West and Porto Rico. A fine female, 4 
inches long, was seined on Cayo Jancudo, at Fajardo, February 17. 

OorythroiefUhyt cayorum Evennann & Kendall, Bull. U. 8. F. C. 1897 (Feb. 7, 1898), 128, pi. 7, flg.7, near Crawfish Bar, 
Key West, Fla.; Jordan & Evennann, i.e., 2838,1898. 

Oenni 48. HIPP0CAXFIT8 Saflneiqne. The Bea-honei. 

Body strongly compressed, belly gibbous, tapering abruptly to a long, quadrangular, prehensile 
tail. Head with a distinct curved neck placed nearly at a right angle with direction of the body, 
surmounted by a compressed occipital crest, on top of which is an angular, star-shaped coronet; top and 
sides of head with spines. Physiognomy remarkably horse-like, like that of a conventional "knight" 
at chess. Body and tail covered with l)ony plates, forming rings, those on body each i^-ith 6 spines or 
tubercles, those of tail with 4. Pectoral fins present, short and broad; anal minute, usually present; 
dorsal fin moderate, opposite the vent. Egg-pouch in male a sac at ba^e of tail, terminating near vent 

Species numerous in all warm seas. They attach themselves by their tails to seaweed and other 
floating substances, and are often carried to great distances by currents. 

a. Dorsal fin l&Tge, with 19 rays; rings 11 + 82 to 85; depth of body equals length of head; snoat 2.33 In head; dorsal fin 

on 8.5 + rings; body mottled, not dotted hudtoniu9 

aa. Dorsal fin smaller, with 16 to 18 rays. 

b. Dorsal fin with 17 or 18 rays, on 1 caudal ring: snout short, less than half length of head; light-blue spots on head 

and snout; head usually without filaments; size large punctttkuhig^G2 

66. Dorsal fin with 16 rays, on 4 + rings; rings 12 + 31; snout longer than iKwtocular distance; body unspotted; size 

moderate ttylifer 

aaa. Dorsal fin very small, with 12 rays, on 2 + 1 rings; rings 11 + 30; snout very short; body without white spots. . toetertc 

62. Hippocampua painctulatua Guichenot. Sea-horse; Cabalito de Mar. 

D. 18, covering 21 + 1 rings; rings 12-1-30. Snout short, about 2.6 in head, or slightly shorter 
than postorbital part of head; eye 2 in snout; supraorbital spines divergent, each with a minute spine 
in front; coronet high, about 1.5 in snout; no filament on coronet, and only a few very short ones any- 
where on head, none on body; spines of body strong, but blunt. 

Color, dark-brown, fins pale; head with numerous minute white specks; body and tail with a 
few similar specks. 

Found in the tropical parts of the Atlantic; common in the West Indies, Brazil, and western 
Africa, reaching occasionally northward in the Gulf Stream as far as Beaufort, N. C. (Jenkins.) One 
specimen, about 3 inches long, seined at Ponce, January 30. 

Hippocampus puruiulaiM Guichenot, in Sagra's Cuba, Poiss., 174, pi. 5, fig. 2, 1860, Cuba; Poey, Fauna Puerto-Riquefia» 

847,1881; Stahl, 1. c. 79 and 165, 1883; Jordan St Evennann, 1. c, 777, 1896. 
Hippocampus marginaiis Heckel. in Kaup's Lophobr., 15, 1856. Mexico. 
Hippocampus fascleularis Heckel, in Kaup's Lophobr., 15, ia56, Mexico. 
Hippocampus longirottris Heckel, in Kaup's Lophobr., 12. 1856; not of Cuvier. 
Hippocampus guUulaius QCLnther, Cat., VIII, 202, 1870; probably not of Cuvier. 
f Hippocampus kuda Sleeker. Nat. Tyds. Ned. Ind., Ill, 82, East Indies. 

Family XXVIII. ATHERINID^. The Silversides. 

Body rather elongate, somewhat covere<i with scales of moderate or small size, which are usually, 
but not always, cycloid. No lateral line; some scales often with rudimentary mucous tubes. Cleft of 
the mouth moderate. Teeth small, on jaws and sometimes on vomer and palatines, rarely wanting. 
Premaxillaries protractile or not. Opercular bones without spines or serrature. Gill-openings wide, 
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thi* gi11-niembrani*H not (H)nnc><;te(l, free from ipthmus; gillii 4, a slit behind fourth. pBeudobruichiie 
precient; ^llrakerv iixually long and Hlender. Branchiostegals 5 or 6. Dorsal fioH 2, well sepantted, 
the f^rHt <»f 3 to 8 nlender flexible spineff, second of soft rays; anal with a weak spine flfinilar to soft 
dorsal, but usually larger; ventral fins small, abdominal, not i&r back, 1 small spine an<l 5 soft nyt; 
ptxrtorals moderates inserted high. Air-bladder present. No pyloric cseca. Vertebras numeroua, 
usually about 23-^ 23=46; thinl and fourth superior pharyngeals coossified, with teeth. 

This family comprises about 15 genera and 60 species of carnivorous fishes, mostly of small diey 
living in great scIkx^Ih near shore in temperate and tropical seas; a few species in fresh water; all the 
H|)ecie8 have a silvery liand along side; this is sometimes underlaid by black pigment. All which are 
larpe enough are highly valued as food; hence the common name of ''fishes of the king*' (peacadoedel 
rey, or pesce re, or ])eixe rey). 



a. I*rcmAxiIUr>' narrow posteriorly, iXn edge nearly straight. Body little compreflscd, belly rounded; pectorals i 

scales cycloid; vomer with teeth; first dorsal with 6 to 9 spines, inserted in front of the rather short anal; 

month short ATHxanf ▲, 4 

on. Prem&xillary broad posteriorly, its edge strongly curved. 

h. Lower Jaw strong, projecting beyond upper. 

r. Scales small, rou^h, in 70 series; teeth well developed; vomer usually with a few teeth; Jaws long Lktrovtolb 

rr. Scales large, smooth, in 38 to 50 series CHiBonoiu. 

bb. Lower Jaw moderate, its tip included; vomer without teeth. 

d. Scales ladniate; doml and anal scaly Kibtuutdia 

dd. Scales cycloid; soft dorsal *nd anal mostly without 8caU>s Mbodia 




Fio. 2i.—Atheri7Ui stipe; 

Oeniif 48. ATHBBIHA (Artedi) LinnsBiii. 

Body oblong, compressotl. Mouth large, terminal, oblique; jaws about equal, their edges nearly 
straight; maxillary extending to front of eye. Premaxillaries narrow posteriorly, strongly protractile. 
Villifonn teeth in bands on jawH, vomer, and imlatinen. Species numerous, mostly Eurf>pean. 

<i. Anal fin rather «hort. of 10 to 16 rayw. 

b. Scah'H liirK*', 36 to 40: flrM donoil with 5 <ir 6 si»iiie>. 

r. H(>a<1 very broad, interorbital width alMiut etiuul to the large eye, which Im alxmt 2.33 in head. S<'alei4 36 to 41. 

d. Anal rays i, 12, on. 13: head about 4 in len^rth >ti}tet,(A 

titl. Anal rays i, 10 or 11 ; head 3.5 to 3.«i6 in length ltUicep8,6i 

re. Hea<l narrow and pointed, the hiT^v eye muj'h greater than intentrbit^il width; l>ody slender and wi>ak. depth 6 in 

length; anal i, 12; wales :« to 41 arara,(i!t 

hit. Scales small, ir* to 52: Innly vrry slender; first (Jorsal long, with 7 or x spines. 

r. Anal rays l, 11; eye 3 in head; wales 4.'> harrht^onrwif 

f-r. Anal rayj* I, Vr. eye 2.5 in head; .M'alrM 52 carolinn 

an. Anal fin longer, of aljout 20 rays; dorsal rays v-i, 15 microjtB 

63. Atherina stipes (Mulh*r «!k Troschol). 

Hi-aul 4; <lepth 5..S; t»yt» 2.5; snout 4; maxillary 2.7; inaiidibU' 2..S; interorbital 'A; I), v-i, *»; 
A.I, 12 or 13; ptvtoral !.<>; vtMitral 2.3; caudal 1.2; s<'aleH41. 

(^lose to .1. Intict'pH, but with top of head nam)wcr an<l nn»n' i>oint<Hl, eye .•^inalh-r, lateral band 
much wi<ler, ab<^mt 4.5 in head, equal to len^h of .'^noiit. Known (»nly fnmi the Harliadns and Porto 
Rico; apparently rare, only tw(»s|K*ciinen.- collected, alHMit 2..'> inches lon^:, these W\\\)i taken with the 
abundant .1. /aZ/Vvyw.- at ("iilebni. 

Athtrinn tttipt^i Miillrr A Tn*s<'hi'l. in .<<.honjt>iiruk. Hist. Burb.. r,71. IMs. Hiirb>uli»^: .Ionian iV- Kvi-rnmnti. 1. v.. 7'.««>. IW.. 
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64. Atherina laticeps Poey. CaltezoU, 

Head 3.5; depth 4.8; eye 2.3; snout 4; maxillary 2.1; mandible 2; interorbital 2.4; D. v-i, 9; A. i, 
10 or 11; pectoral 1.5; ventral 2; caudal 1.2; ncales 38. Body elongate, somewhat compressed, espe- 
cially posteriorly, very heavy forward; head very large, flat above, interorbital space very broad, equal 
to eye, which is very large; snout very short, wide and blunt; mouth wide, very oblique; maxillary 
narrow, reaching beyond front of eye; lower jaw the shorter; jaws, vomer, and palatines with villifonu 
bands of very short teeth; spinous dorsal of extremely slender flexible spines; scales large, with a 
glaased or enamel-like appearance, as if highly polished, in alcoholic specimens when dry. 

Ck>lor in life: Transluc*ent green, silvery below with a well-defined silvery lateral l)and, below 
which is a series of dots along side; back with dark dot^ formmg streaks along rows of scales; snout 
above with black dots; fins pale, nearly plain; a dusky shade at base of caudal. (Jordan <& Evermann.) 

Caribbean Sea, north to western Florida. A small and very common sx)ecies; 290 examples, 1.5 
to 3 inches in length, from Ponce and Culebra. 

Atherina laticeps Poey, Memorias. II, 265, 1861, Havana; Jordan & Kvermann, 1. c, 790, 1896. 

65. Atherina araoa Jordan & Gilbert. 

Head 4.5; depth 6; eye 2.6; snout 4; maxillary 2.7; mandible 2.3; interorbital 3.1; D. vi-i, 9; 
A. I, 12; pectoral 1.5; ventral 2.2; caudal 1.4; scales 41. Body more slender and head smaller and 
more pointed than in A, laticeps or A. stipes; maxillary scarcely reaching front of orbit 




Fio. TS.—Atherina arsea. 

Color of A. stipes, belly dusky behind vent; base of anal dusky, the color continued alonfi: caudal 
peduncle in a «eries of black dota; no black dots on sides. 

Gulf of Mexico to Key West and Cozumel. Uncommon in Porto Rico; only four specimens, 2.5 
inches in length, taken with A, laticeps^ at Culebra. 

Atherina arsea Jordan & Gilbert, Proc. U. S. N. M. 1884, 27, Key West; Jordan <Sc Evennann, I.e., 790, 1896. 

Family XXIX. MUGILID^. The Mullets. 

Bo<ly oblong, more or less compressed, covere<l with rather large cycloid scales; no lateral line, 
but the furrows often deepened on middle of each scale so as to form lateral streaks. Mouth small, 
jaws with small teeth, or n(me, teeth various in fonn; preniaxillaries protrac^tile. Gill-openings wide, " 
membranes separate, free from iHthmus. Branchiostegals 5 or 6. Gillrakers long and slender. Gills 4, 
a slit behind fourth. Pseudobranchiie large. Two short dorsal fins, well separated, anterior with 
4 stiff spines, last one of which is much shorter than the others; second dorsal longer than first, similar 
to the anal; anal spines 2 or 3, graduated; ventral fins alxiominal, not far back, composed of 1 spine 
and 5 rays; caudal forked. Air-bladder large, simple. Intestinal canal long. Peritoneum usually* 
black. Vertebne 24. 

The family comprises 8 or 10 genera and al)out 100 species, inhabiting the fresh waters and coaata 
of warm regions, feeding on organic matter ci>ntained in mud. 

*'In the genus MuffU, a considerable indigestible portion of the latter is swallowed, and in order 
to prevent larger bodies from passing into the stomach, or sul)stances from passing through the gill- 
openings, these fishes have the organs of the pharynx modified into a filtering apparatus. They take 
in a quantity of sand or mud, and after having worked it for some time between the pharyngeal bones, 
they eject the roughest and indigestible portion of it. The upper pharyngeals have a rather irregular 



112 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

fonn; they are Hliphtly an-hed, the convexity l)eing directecl toward the pharyngeal cavity, tapering 
anteriorly, an<l broad i)08teriorly. They are coated with a thick, noft membrane, which reaches far 
Ix^yond the margin of the \x>ne and is studded all over with minute homy cilia. Each branchial arch 
in provided with a series of long gillrakers, which are laterally bent downwartl, each series closely 
fitting to the sidcH of the adjoining arch; they conHtitute together a sieve admirably adapted to permit 
a transit for the water, retaining at the same time every solid substance in the cavity of the pharynx." 
Of the 5 genera occurring in American waters, only 2 are represented in Porto Kico. 

MuoiLiNjc: 

a. Stomach miucular, gizzard-like: teeth slender, usually having the fonn of cilia; lower jaw angular In front; spedea 

chiefly marine. 

b. Anal spineH 3: teeth ciliform. flexihle. 

c. Orbit with a well-developed adipose eyelid, covering part of iris; cilia in one or few scries, slender; cleft of mouth 

chiefly anterior Mugil. 4t 

bb Anal spines 2, flrst soft ray simple but articulate: teeth distinct, in a few scries, scarcely ciliform, often obnolete in 

lower jaw; lips thin: no adipose eyelid; preorbital serrate Quibimana 

Aoonostominje: 

aa. Stomach not gizzard-like: teeth not ciliform; lower jaw not angular in front; cleft of mouth lateral; fresh-water 
species, inhabiting chiefly mountain torrents in the Tropics. 

d. Teeth in villiform bands. 

e. Anal spines 2: teeth in bands on jaws and vomer; lower jaw without lamelliform folds Aoonostomub, 45 

dd. Teeth coarw. broad, tnincate incisors, with their free edges serrate; smaller teeth on vomer; none on palatines; 

head heavy, the blunt, tumid snout overhanging the small, inferior mouth: lower jaw forming a sharp soft 
edge JoTUBUS 

Oeniif 44. MUQIL (Artedi) LixmsBiis. The Mulleti. 

Body oblong, somewhat compressed, covered with large scales. Head large, convex, scaled on 
sides and above. Mouth small, subinferior, the lower jaw angulated. Jaws with one or a few series 
of short, flexible, ciliform teeth; no teeth on vomer or palatines. Eye large, with a lai^ adipose 
eyelid, which is little developed in the young. Stomach muscular, like the gizzard of a fowl. 

Species very numerous, living on mud and running in great schools along the shores and in 
brackish lagoons of all warm regionn. 

a. Soft dorsal and anal fins almost naked: anal rays in, 8, rarely iii, 7; sides with dark longitudinal stripes along 
rows of scales; caudal deeply forked; size large. 

6. Scales about 33 in longitudinal series; depth about 4.5 in length to base of caudal; teeth very minute; distance from 

tip of pectoral to front of dorsal about two-sevenths the length of iK'Ctoral; lips rather thin branilicntiti, 66 

M>. Scales about 41 in a longitudinal series; depth about 4 in length to ba.<(e of caudal; teeth close-net, rather small; 

distance of tip of pe<^toral from front of dorsal about two-ninths the length of pectoral cfphnhu 

aa. soft dorsal and anal fins scaled: sides without dark stripes along rows of scales; caudal less deeply forked; size 
smaller. 

c Anal rays in. 9. scales 35 to 45 in a longitudinal series. 

</. Scales 42 to 45 in longitudinal series: teeth small iruHlis 

(td. S<*ales 35 to .38 in longitudinal •nrries. 

f. Pectoral not nearly n'uching origin of dorsal, distance from its tip to front of dorsal being in the wlult one-sixth 
length of piK'toral: teeth cloM*-set, rather small, but distinctly visible without a lens; scales 38 or 39 in longi- 
tudinal series: dorsal less falcate rtirrma, 67 

ee. PecU)ral nearly n*aching origin of dorsal; scales 35 or 36 in longitudinal series; bare space between dentar>' bones 
small guimardianuB 

cc. Anal rays in. 8: sc*ales very large, about 33 in a longitudinal series: teeth wide->^t. larger than in any other species 
except 9fio9u«, about as long as nostril; upper lip thick; pectoral not nearly reaching front of dorsal; fdze 
small trichodon, 68 

66. Mugil brasiliensis (Agassiz). '*Liza*\' MuUet; I^ebrancho. 

• Head 4; depth 5; eye 5.75; snout 4.5; interorbital 2; D. iv-i, 8; A. in, 8; scales 35-12. 

Body long and slender, more so than in any other of our spt^cios; nnout broad, blunt, and evenly 
roundetl; pn)file from snout to dorsal fin almost straijjht; ventral outline somewhat more convex; top 
of head nearly flat; upi)er lip thin; preorbital large, alin<»Ht covering maxillary; eye hidden in front 
and lx»hind by a broad adii)ose membrane; teeth Tiiinute; wales large, alxnit 21 l)et ween tip (►f snout 
and origin of spinous dorsal; soft dor^<al and anal almost nake<l, cuuidal coveriKl with fine s<'ales at base; 
margin of soft dorsal and anal very concave; (•au<lal di'eply furke<l, the loln^stHiual, about as long as 
head; {Hjctoral mcxlerate, one-sixth in hea<l, not reachinjj orijrin of spinous dorsal by a distance greater 
than diameter of eye; ventrals slightly shorter than pectoral. 
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Color, dusky above, silvery below; a dusky streak along each row of scales; scales on side and 
opercle with dark punctulations; ventrals pale-yellowish; other fins dusky. 

Found from Cuba to Patagonia; common throughout the West Indies and along the coast of Brazil, 
and very common in Havana market, where it is known as ' * lebrancho. ' * It is the most abundant mullet 
seen in the markets of Porto Rico, and perhaps the most abundant species of the family about the 
island. It is an important food- fish and is held in high esteem. Ix^ngth, 16 to 18 inches. 

Muifil brwrilierutig Agaraiz, in Spix, Vi»c. Bnudl., 234, pi. 72, 1829, Atlantic Ocean off Brazil; the types in the miueum at 
Munich; Poey, Fauna Puerto-Riquena, Xtt, 1881; Jordan & Evermann, 1. c, 810, 1896. 

Magilliza Cuvier & Valenciennes, HiHt. Nut. I'oI.mh., XI,83, 1836, Brazil, Porto Rico, Maracaibo. Surinam, and Martinique. 

MugU lebmnchun Poey, Memorias, II, 260, pi. 18, fig. 3, 1861, Cuba; Poey, Fauna I*uerto-Riquefia. 335, 1881. Stahl, 1. c. 78 and 
164, 1883. 

67. Mugil curema Cuvier <fe Valenciennew. **Li2<t"; ''Jo/va"; White Mullet. 

Hea<l 4 to 4.4; depth 3.9 to 4.5; eye 4; snout 3.5; I), iv-i, 8; A. iii, 9; sidles 38,-11; interorbital 
width 2.6. Body moderately elongate; snout rather narrow and jKunted; upi)er profile curved very 
slightly from snout to dorsal fin; ventral outline more convex. Upper lip rather thick; preorbital 
narrow, nearly covering maxillary i)osteriorly; eye with broad adipose membrane in front and behind; 
teeth thick-set, small, but distinctly visible to naked eye; scales small, about 23 from origin of dorsal 
to tip of snout; soft dorsal, anal, and caudal denwly scaled; soft dorsal and anal concave; pectoral 
short, not reaching origin of spinous dorsal, longer in young; caudal deeply forked, the lobes nearly 
twice length of middle rays. 




Fuj, 21. — Miujil rurrmn. 

Color, dark-olive above, with steel-blue n^flection.^, silvery l>elow; no dusky streaks along side; a 
rather small dark blotch on ba.Me of i)e<'toral; spinous and soft dorsals and pec^toral pale, with numerous 
small dark punctulations; <*audal pale, yellowish at base, margin dark; anal and ventrals yellowish; 
side of head with two yellowish blotches. 

This species measures a f<K)t or les.M. Next to M. hmsilienms it is the most abundant mullet 
about Porto Rico. Specimens are in the collection from San Juan, Aguadilla, Mayaguez, .Ensenada del 
Boqueron, Arroyo, Fajardo, Vie<iues, ( -ulebra, and ( -aguas. It has a very wide range, being found from 
Cajx; Co<l to Brazil, and Mai^alena Bay to Chile, and is generally common on both coasts of America, 
particularly in the Tropics. Its occurrence in fresh water in the Rio Grande at Caguas, some 40 miles 
from salt water, is of interest. It is found there in some numbers, and is one of the most important 
food-fishes of the region. 

MugU curema Cuvier & ValencienncH, Hist. Xat. Pois8., XI. 87. 18;^, Brazil, Martinique, and Cuba; Jordan ^Evennann, 

1. c, 813, 1896. 
MuffU petrows Cuvier <b Valencienne?*. HImI. Xat. Poi«8.. XI, 89, 1836. Brazil, Surinam, Gulf of Mexico, and Cuba. 

68. Mugril trichodon Poey. ''Urn''; Fan-tail Mullet. 

Head 4.2; depth 3.6; eye 4; snout 3.5; interorbital width 2.5; D. iv-i, 8; A. iii, 8; scales 33,-11. 
Body robust, depth somewhat greater than in Mugilcumna; snout rather narrow and pointed; dorsal 
and ventral outlines alwut equally curved; upper lip thicker than in any other American species; 
preorbital narrow, covering little of maxillary; eye covered in front or behind by a broad, adipose 
membrane; teeth wide-set, larger than in most other species, alx)ut as long as nostril, and plainly 

F. C. B. 1900-8 
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visihle in vvu-h jaw; ^ralen lar^s alMmt 21 l»etween tip (»f Hiioiit and <»ri^n of doreal fin; tr>ft doraal, 
anal, and caudal d<M)^4o]y (H»vore<i witli fine H<*ali^; »<>ft d(»rHal and ana) r<»n(ravo; (KH;toral not reiichini^ 
origin of dorsal; (*an<lal 1>n>ad, \vi<l(dy t<»rke<l; caudal |>cHlunclc dc<'}> hut thin. 

Color, diinky-olivf al)ovc with sonic ]>luit<h refiectionn, nilvcry 1h*1<»w; n«» <hij4ky Htn^kH along 
rowH of Males; a *lark hlott^h on hai-e of jHi'toral; (lornalH and caudal jMilc, tljt» former with very Hnwll 
dark pun<'tulations; caudal inar^iniMl with dark; anal and vcntrals yellowish; {MM'toral i»alp, finely 
punctulate with hn»wn. 

Tliis sp<*<'it»s rem'hcH a length <»f <> t«» 10 inches. It is fcnnul from Flori<ia Keys to Kraxil, and in 
abundant alnrnt Key West, but not alxmt Cuba, an<l d<H»H not seiun to Ik» common aUnit Porto Rico, 
the colhH'tion containing a single small s{>iH'imen obtainiHl at I*uerto Heal. 

Mui/inrirhiHlnn INm-v. Athi. L>V. Nat. HImI. N. Y., XI, lH75,«ki,pl.8. (Ikm. I to K, ('u»>tc. .Ionian M Kvtrriiiaiiii, I.r., NKi, IHUS 

Oenns 46. AGONOBTOlCnB Bennett. The Bejaos. 

Fn»sh-water mullets, with cleft of mouth exten<linj^ lattrrally aUiut to fnmt of eye Small tiH^th 
in villif<»rm IuiikIs in l>oth jaws, an<l sometimes on vomer. K<1);e of lower lip r(»und(Ml, not Hhari>. 
Stomach not j?izzanl-like. Anal spines usually 2, first w»ft ray slender and often taken for a spine. 

This jrcnus occurs in stn»amsof mountaini»us n^gions in tropiml c(»untri«'s. The .Vmerican siKN-ien 
constitute the sul^enus I^ttjatiit, charactcriz«Ml by the prestMici' of tet»th on th<* palatines. 

n liitcnirhital s|Mif r Hal. iiarn»M, 1 In licad; li«'a<l 3.H<'»; dt-ptli l.:W to 4..'>«»; lip** thin; sral«'?» 40 to li. I;: j,fni,Mru 

(in. luloniHiital h|M('i> conv7>x. broH<l. '2Mt> to 3 in head. 

b. Lips tl»in: ImmIv rathiT diMp: maxillary (o front of vyv iiiuntiifiln. ^10 

W>. Li|wthirk. 

r. Maxillary sliort. Uirvly reaching fn»nt of eye, 4 in head; eye 5 in head; luad 1.25 in length ntuutiig 

<v. Maxillary lonp. ntwhinjr [H»«t^Tior ninrtfin of pupil. 2.') In h<"«d: i-yi« v«-ry small, ♦i.-'S in head: lu'ad 3.5 in 

leugtti mirrttjtg 




VUi. 25. — Ay^ntinftomtm imoitititfu. 

69. Agonostomus monticola (Bancroft). " Ihijan.'" 

Hea<l .'{..'i; depth .S.H; eye i\\ snout .'i.4; maxillary 'M man<lible 2.4; inttTorbital 2.t»; I), iv-i, H; A. 
Ill, i»; iKM-toral 1.7; ventral 1.9; cau<lal 1.2; s<'ales 42,-l.'J. 

H«Mly elongate and compn^sst^l; Iwick s<'an'eiy elevattMl; hea<l very broad al)ove and sli^i^htly 
ri.nvcx; mouth nnMlenitc, upiK»r lip bnwuleiUHl in front, maxilhiry reachinjr front of eye, lower jaw 
iiicludiNl; villifonii t*M'th <»n each jaw, vomer, an^l i>ahttines; eye much nean»r tip of snout than tHij:t» 
of o|»cn-le; s<*ales larvr«\ sHu^htly cten<»id; dorsal tin as in yffujilj spinous dorsal with an ap}K*n<la^* <»f 2 
iinHlitied H'alcs on each j-idc of its l»a.»H* anteriorly; cau<lal hior«\ m<Mlenitely forke«l. 

( olor in Hfc: Hrownish alnivc, s<'ales very <lark-iHljr»»<l mi upixT thrtn*- fifths of si<le: lower i»arts 
white: top «»! head <iark. cluH'k and o|K'rcI»»s white, with bras.'^y shade's; under part of lu»ad white; 
axil black; a bhu'k blotch at l>a.»*i' of t'audal, iKH-ominjr faint or di.-^apjK'arinj; with ajre; dorsal spines 
'lark; H»l"t dor.s;il i)nu^sy at Iwim*, jmle at tip; i>ectoral an<l ventral |>iile; anal yellowish. i>al«* at tip, a 
black i»|.»t<'ij near posterior In^nler; ciiu<lal darker, yellowi>h at ba.«^'; iH*ritoneum black. In spirits 
not mii4 li differiMit. 
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This species occurs in the fresh waters of the West Indies and eastern Mexico and is not uncommon. 
It is very abundant in the fresh- water streams of Porto Rico, and is much used as food; many were 
collected at Caguas in the Rio Loiza and Rio C-aguitas and in Rio Bayanion at Bayamon, of all stages 
of growth from 1.5 to 11 inches; also common in the lai*ge spring at Agua<lilla, from which Columbus 
is said to have supplied his ships with fresh water NovemlHjr 17, 1498. 

}fuffil numtUHila Bancroft, in Griffith's edition of Cuvier's Animnl Kinjfdom, Fishes, 3fi7, pi. 'M\, \K\(>. 

Mugil irretitun Gossc, Nat. Sojourn Jumaicn, 84, IHT)!. Jamaica. 

AffonftMomus monticola, Poey, Fauna IMu-rto-Riquei^a. 33.5, IftKl; .'^tahl, 1. c, KVl, 1«83; Jordan <fe Evermann, I.e., 819, 1896. 

Dajaus (Agonostomwt) numtiatli, Stahl. 1. «•,, 78, 1>*3. 

Family XXX. SPHYR.4:NID.^. The Barracudas. 

Boi^ly elcmgate, subterete, covere<l with small (tycloid scales; head very long, pointed, pike-like, 
s(raly al)ove and on sides; mouth horizontal, large; jaws elongate, the lower considerably projecting; 
upper jaw nonpn>tnictile, its border formed by premaxillaries, behind which are the broad maxillaries; 
large, sharp teeth of unequal size on lx>th jaws and on palatines, none on vomer; usually a very 
strong, sharp canine near tip of lower jaw. ( )iK^rcular bones without spines or serratures. Uill-openings 
wide, gill-membranes not united, free from isthnms; gillrakers very short or ol)Solete. Branchiostc^gals 
7; gilLs 4, a slit behind the fourth. Psendol)ranchi;e well developed. Air-bladder large, bifurcate 
anteriorly; many pyloric Oicca. Lateral line well (U»vel<>i>ed, stniight. Pectoral fin short, placed in 
or below line of axis of body; ventrals i, '>, abdominal, iii advance of middle of Ixxly; first dorsal over 
ventrals, of 5 rather stout spines; second (h)rsal remote from first dorsal, similar to anal and opposite 
to it; (;audal fin forked. Vertebne 24. First supi-rior j>haryngeal not present; second, third, and 
fourth separate, with teeth; lower pharyngeals separate. 

A single genus of about 20 specii's; ciirnivorous, i)ike-like fishes, often of large size, active and 
voracious, inhabiting warm se-as, many of them liighly valued as food. 




Fui. 26. — Siihi/ni'itd hurraomla. 

Oenm 46. BPHYSJENA (Artedi) Biooh ft Schneider. 

Characters of this genus include<l alx)ve. 

a. Scalealargt\75 to 85 in lateralline: origin of first dorsal hohind nM)iof ventrals. over last third or fourth of pectoral; 

body compressed; lower jaw with fleshy tip; nmxillary reaching past frontof orbit; teeth largo ... barracuda.lQ 
an. Sv&len moderate, 110 to 130 in lateml line; b(Kiy subterete or compressed. 

b. Pectoral reaching front of spinoits dorsal; maxillary reaching front of orbit: origin of spinous dorsal behind root 

of ventrals : gucwhancho, 71 

bb. Pectoral not reaching fn>nt of first dorsal; maxillary not reaching front of orbit picudUla, T2 

aaa. Scales very small, 150 to 170 in lateral line; origin of spinous dorsal well behind tip of pectoral, before the vertical 
from root of ventrals; lower jaw with fleshy tip. Body slender, subterete sphyratna 

70. SphyreBna barracuda ( Walbaum) . * * Picuda. ' ' 

Head 3.3; depth 7 (2 in head); eye 6.6; snout 2.1; maxillary 2.1; mandible 1.6; interorbital 5.1; 
D. v-i, 10; A. I, 8; pectoral 2.7; ventral 3.3; caudal 1.3; scales 12-^3-11. 

Body elongate, slightly compress<Ml, head cuboid Imck of eyes, snout conic; mouth very large, lower 
jaw strongly projecting, with a fleshy tip at symphysis; maxillary reaching past front of eye; teeth on 
jaws, premaxillaries, and palatines une<|ual, very strong, sharp, and compressed; much smaller teeth on 
edges of premaxillaries; scales of trunk large, cycloid; smaller scales on cheeks and opercles; dorsal 
fins 2, widely 8ei)arated, origin of first midway l)etween front of eye and origin of soft dorsal; its spines 
slender and flexible; soft dorsal and anal similar; (raudal well forke<l, uppc^r lobe slightly the longer 

Color in spirits: Dark above, pale below, with silvery bluish reflections; <lark longitudinal streaks 
along rows of scales al>ove lateral line; young with dark, irregularly sha{)ed blotches on m^iddle of 
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Bu\Vf the^e often extende<l an vertical l>an<, (1ii»p])eariug with age; usually fruiii <mo to Heveml snial], 
very (lark )>r(>wn H(x>tH, Boiiietiines black, Hcattered irregularly on side; ventral, anal, and poft doml 
chiefly black; topuf head, u]>i)er e<lge of niaxillar>% and edge of opercle above, black. 

The picuda in common in the Went Inflietii, ranging north to CharleHton and the Bermudas, aud 
flouth to Brazil. It in a fierce and voracious fish, of good food qualitiirs. Thirteen examples, from 6 
to 10 inches in length, were (collected at San Juan market, San Antonio Bri<lge, Mayaguez, Enseiuula 
del Bo<]uen>n, Culebra, Hucares, and Fajar*lo. 

I'mbUi minor marinn, the Barracuda. <'atesby, FiHlici* of Car«»liiia, otc. pi. 1, 17;n, BahaniaN. 

JHruila, I»aiTa.I)lf. PiezHfl. HJKt. Xat.Cul>a. 90. pi. 35, fig. 2. 1787. Havana. 

Knur btirnu'iuUi WallMum, Artt'di IIm'I urn, 111.94. 1792, Bahamas; after CatCMliy. 

Sphifnrna hennm Tjao<^pdde, HLnt. Nat. Polw., V, pi. 9, fig- ^t 1H03. Martlniqiu*: fr«»m a drawing made by riumier. 

Sphtfrg'Ha pintfin P<>ey. Fauna Piierto-Riqiiefia.aSI.ISHl: Stahl.l.e..76 and l(i2,lH83: Jorrlan &, Evcnnann,l.o..Kfit,lH06. 

Sphtfrxnn htirmeutln, Jordan & Evcnnann. 1. C..2W1, 1898. 

71. Sphyraena gruachancho (-uvier «fe Valenciennes. Ouachnuctie; (rvuwhmiche PfUm, 

Hea<l 3; depth 7; eye 5.4; snout 2.1; maxillary 2.2; mandible 1.0; interorbital 7.2; I), v-i, 9; 
A. I, H; pectoral 3; ventral 3.<i; caudal 1.6; stales 115. 

This species differs from S. ixtrracuda in the much smaller scales, larger eye, longer and more 
slender head, and in the al)sence of color markings. The single specimen in the colle<*tion, 9 inchcM 
long, taken at Isal>el Segunda, is nearly plain in spirits, save for fine <lark longitudinal lincH following 
the rows of scales alcove the lateral line. The ba<'k is of a faded brown color, the lower parts silvery 
white everywhert* 1h»1ow lateral line; no regular Iwirs or mattered si)ots. 

The guachanche is a common West Indian species' ranging north to Pensa<H>la, an<l (xxssionally 
wandering in the Gulf Stream to Woods UoW. It does not reach as great size as the picuda. 

Sphyrarmi guathanrho (Uiv. A Val.. Hfpt. Nat. P«»iNS., Ill, »42. 1829, Havana: Jordan A Kvermann, 1. c, 824. 1896. 
Sphyraiui (fujithrri Haly. Ann. MaK. Nat. HlHt., XV, 1875. 270. (?olon. 

72. SphyraBna picudilla Poey. PinulHla. 

Head 3.1H; depth 2.25 in hea<l; eye laiye, alxuit 5 in head, 1.5 times interorbital s()ace. I), v-i, 9; 
A. 1,9; scah^s 110. Ii<Kly rather robust, subterete, covered with m'ales of m<Mlerate size; heail rather 
large; maxillary rather small, about 2.0 in head, not reaching orbit. Jaw with fleshy tip, bluntly con- 
ical. Inten)r])ital area flattish; nunlian groove shallow, divide<l by a very indistinct nunlian ridge; 
supraocular ri<lgt.» lH)ny, striate; pn»o<*nlar ri<lge rather prominent. PnMnaxillary teeth small, subcon- 
i<'al; dentition as in Sphijruim hm'alin^hwX slightly weaker; jNwition of spinous dorsal, in (comparison 
with the ventrals, variable; distance from tip of snout to origin of spinous <lorsal alx>ut 2.1 in Ixxly; 
IxH'toral not reaching spiii<»us dorsal; simit* seiMtrating dorsals about 5.5 in Ixxly; se<*on<l dorsal equal 
to and somewhat in a<lvance of anal; (♦heck and oin^rcles scjily; small emlHMl(U»<l scales on upper part 
of head; scales on Inwly nuKleratc, uniform in size. 

Color light-olive, darker alH>ve; soft dorsal, anal, and ventral tins yellowish; spinous dorsal and 
]>ectorals darker; upper i»arts of pri»oi>en'le and oi)ercle each with a dark spot; toi> of head and tip of 
snout blackish. 

S.pirndUUi \n very closely allieil to^S'. boreoliM. Its eye is, however, much larger (when s]>eciniens 
similar in size an* comi>are<l), and the frontal groove is somewhat different. This speines is found in 
the West Imlies. on the coa.Mts of Cuba, ranging south wanl to Bahia. It was not seen by us in Porto 
Rico, but is inchnled on the authority of Dr. Stahl. Ixmgth 18 inches. 

Sphyrtrnn picudillit INH'V.Momoria}!!. II. l(>2.1H(KMlavana: Stahl, l.r.. 70 and lf>2,l>y«: Jordan it Kvonnann, I.e., 824,1806. 

Family X.XXI. POLYXEMID.^. The Thread-fishes. 

Binly obl(»ng, comprt^sseil, and covere<l with rather large, loosely inserted, cten(»id scales. Lateral 
line continuous, <'ontinue<l on tail, usually forked, with a branch on each loin*. Head entirely wraly; 
snout more or less conical, pn)jecting over mouth, which is rather large, inferior, with lateral deft; 
premaxillary protractile, its Iw.'^iil pr<.M'i»ss vertical; maxillary without supplemental lx)ne, extending 
niiich lH»yon<l eye, which is anterior, lateral, rather largt*, with a well-develoi>ed, adijK>s(» eyelid. 
Villifonn teeth on jaws, jialatines, and sometimes on vomer. Pseudobranchite cona»ale<l. Branchi- 
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ostegals 7. Gill-membranes separate and free from isthmus. Gills 4, a slit behind fourth. Two 
separate dorsals, somewhat remote from each other, the first of 8 feeble but rather high spines, first 
and last spines very short, thinl Kmgest; set^ond dorsal equal to first in height l)ut base somewhat 
longer, of soft rays only. Anal fin either similar to or much longer than soft dorsal; caudal fin rather 
long, widely forkeil. Second dorsal, anal, and caudal fins more or less covered with small scales; first 
three or four dorsal spines wingetl. Ventrals i, 5, abdominal, but not far n^oved from pet^torals; pectoral 
fins moderate, placed low, in two parts, the lower and anterior jwrtion of several filiform articulated 
appendages, free from each other, used as organs of touch. 

In the young the dorsal, caudal, and pectoral fins are dusky, the anal and ventral fins white; all 
the fins grow darker with age, pectorals usually l)ecoming black, operculum blackish. 

Bones of skull with a well-developed nmciferous system, an in ScissnicUe. Basis cranii double, 
with muscular tube; post-temporal bifurcate; hypercoracoid with median foramen; superior pharyn- 
geal bones 4. Pectoral actinosts divided; two of them normal, supporting pectoral fin, one longitudinal, 
without rays, and one a plate on the coracoid, supporting the pectoral filament^?. Stomach csecal, with 
a few pyloric appendages. Air-bladder various, sometimes wanting. Vertebne 10 -f 14 = 24. 

a. Anal fln much longer than soft dorsal, of about 30 rays; vomer without teeth: preoperculum entire; free filaments 

of pectoral longer than body Polynemi's 

aa. Anal fin not much longer than soft dorsal, of about 13 or 11 rays; vomer with teeth: preoperculum serrate; free 
filaments of pectoral mostly shorter than body Polydactylus, 47 

Oenns 47. POLYDAGTTLUS Lac^pMe. 

Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth; preoperculum 
serrate; free filaments of |>ectoral mostly shorter than body. Teeth in villifonn bands cm both jaws, 
vomer, palatines, and pterygoids. Preoi)ercle sharply serrated on its posterior margin, its angle with 
a scaly flap. Scales rather small, finely ctenoid. First dorsal with 7 or 8 feeble, rather high spines, 
first and last short. Soft dorsal and anal fins about equaling each other; pectoral filaments 3 to 9. 
Pyloric (tteca in great nmnbers. 

This genus is represented by numerous species occurring in the warm seas; but of four American 
species only one is known from Porto Rico. 

a. Pectoral filaments 7 Hrginicus, 73 

aa. Pectoral filaments 8 or 9 odtmemmt 

73. Polydactylus virgrinicus (Linnauis). ''Ikirhudo'^ ; Barlm. 

Head 3.3; ,depth 3.25; eye 5; snout 4.8; maxillary 2.2: mandible 2; interorbital 4.2; D. viii-i, 12; 
A. Ill, 13; pectoral 1.25; ventral 2.2; caudal 0.9; scales 7-(>0-10. 

Bo<ly oblong, compresseil, covered with large, loose, slightly ctenoid scales; the lateral line 
complete, nearly straight, bifun*ating at base of caudal, the branches continued on tail; head completely 
scaled except alx)ut eye, which is entirely covered with an a<lipo8e eyelid; snout somewhat pig-like, 
overhanging the rather large mouth; maxillary reaching far beyond eye; lower jaw included, villiform 
teeth on jaws, vomer, and palatines; preopercle Ux)thed; dorsal fins 2, well separated, the anterior 
of weak flexible spines, the first very short, third longest, 1.5 in head, the rest rapidly diminishing in 
length; pectoral with a large sheath of elongated scales above axil and with 7 long filaments, longer 
than head, inserted considerably in advance of bane of pe<'toral; caudal deeply forked; all the fins 
more or less scaly. 

Color in life: Whitish-olive above, dirty white below ; spinous dorsal dark, soft dorsal and anal pale, 
with dark punctulations; pectoral with irregular black blotches, filaments white; ventrals dark, paler on 
margins. In spirits: Pale below, darker above; pectoral fin black; opercle with a dusty blotch in young. 
The barbudo is an abundant and useful food-fish, found throughout the West Indies and north 
to Florida Keys, but not to Virginia. Twenty-three examples of all sizes up to 11 inches in length 
were collected at San Juan market, Palo iSeco, Mayaguez, Puerto Real, Ponce, and Isabel Segunda. 

Piraeoaba, Marcgrave, Hist. Nat. Brasil., 176. 1648. Brazil. 

PiAyjiemm rirginicus Linnseus, Syst. Nat., ed. X, 317, 1758, America. 

Polynemus mango Lac<^pMe, Hist. Nat. Poiss., V, 413, 417, 418, 1803, America; after Linnseus. 

Polydarlylus plumierii Lac<^pMe, Hist. Nat. Poiss., V,419, 1808, Martinique; from a drawing}- by Plumier. 

Pcdyncmus americamis Cuvler dc Valenciennes, Hist. Nat. Poi.ss., Ill, 393, 1829, Santo Domingo and Martinique. 

l^ynemus oUgndtm Gilnther, Cat., II, 322, 1860, Ri(» Janeiro. 

THchUlum plumieH, Poey, Fauna Puerto- Riquefia, XM. 1881 : Stahl, 1. c, 78 and 164, 1883. 

PUydudyluB virgmicwi, Jordan &. Evermann, 1. ('..829, 1896. 
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Family XXXII. HOLOCENTRID^. The Squirrel-fishes. 

Body oblong or ovate, nuKierately compreHsed, covered with very strong ctenoid or spinouB 
scales. Head with large inuciferouH cavities; eye lateral, very large; preorbital very narrow; mouth 
moderate, oblicjue; preniaxillaries protractile; maxillary very large, with supplemental l)one; banda 
of villiform teeth on jaws, vomer, and palatines. Opercular bones and membrane lx)ne8 of head gener- 
ally serrated or spinesi-ent along their edges. Branchiostegals 8. Gill-membranes separate, free from 
isthmus. Gills 4, a slit behind fourth. Psc»udobranchiie present. Gillrakers moderate; no barbels. 
Sides of head scaly. lateral line present. Dorsal fin very long, deeply divided, with about 11 strong 
spines depressible in a scaly groove; anal with 4 spines, the third longest and strongest; ventrals 
thoracic, with 1 spine and 7 rays; caudal deeply forked with sharp rudimentary rays or fulcra at base. 
Vertebrae about 27. Pyloric aeca 8 to 25. Air-bladder large, sometimes connected with oi^gan of 
hearing. General color, re<l. Young with snout sharp and produced (constituting the nominal genera 
RhynchichthyHf Rlutmphuhenfjy and Rhhiobenj.v bastnl on |)eculiarities of immature examples). 

There are 4 genera and about 70 species of these gayly colored inhabitants of the tropical seas, 
abounding about coral reefs. 

a. Preopcrrle without con»*picuouM spine at its angle; air-bladder divided by a eontruetion. anterior part extending 

to the otocrane Myriprutis 

an. Preopercle with a oonspicuouM spine. 

6. Suborbital arch armed with 3 long spines curved forward: scales undes<'rilKHl Plectrypops 

66. Suborbital arch simply serrated; scale moderate, 38 to 65. 

c. Mouth moderate, its length less than one-half head IIoLocENTRiTfi, 48 

cc. Mouth very large, considerably more than one-half head, lower jaw projecting Flammed 

Qenm 48. HOLOCENTBUB (Qronow) Soopoli. 

Body oblong, moderately compressed, ventral outline nearly straight, back a little elevated, tail 
very slender. Head compre8se<l, narrowed forward. Oi)erculum with a strong spine above, below 
which the edge is sharply serrated; a strong spine at angle of preopercle. Orbital ring, preorbital, 
preopercle, interoi)ercle, sulx)ix»rcle, occiput, and shoulder-girdle with their edges sharply serrate. 
Mouth small, terminal, the lower jaw projecting in adult. In the young the snout is much produced. 
Maxillary broad, striate, with supplemental l)one. Eye excessively large. Scales moderate, closely 
imbricated, posterior margin strongly spinous. Lateral line continuous. Dorsal deeply emarginate, 
spines usually 11, depressible in a groove; soft dorsal short and high; anal with 4 spines, first and 
second quite small, third very long and strong, fourth smaller; caudal widely forked, lx)th lobes with 
rudimentary rays spine-like. Ventrals large, i, 7, spine very strong. 

The numerous species of this genus are remarkable for the development of sharp spines almost 
everywhere on the surface of the body. Of the nine known American species, two occur in Porto Rico. 

a. l*rt»opercular* gpine long, tai>ering, acute: thinl anal spine very long, more than half depth of body. 

6. Mouth moderate, lower jaw extending to below first one-third to one-half length of eye. 

c. Scales small. 48 to 55 in lateral line: upper lobe of caudal longer than lower, falcate; soft doraal and anal elevated, 

poinle<l at tip, this character subject to variation ascmsioitif, 74 

cr. Scales moderate, al>out 45; depth of body 2.6 in length: membrane of front spines of dorsal black gircifer 

err. Scales rather large. 38 to 42 in lateral line: caudal lobes nearly or quite equal. 
(t. Maxillary extending to below middle of eye. 

f. Depth of body greater than length of head rorusrtts 

er. Depth of body equal to length of head brarhtfpterut 

dd. Maxillary extending to below first third of eye; dorsal with black markings rrxilfarhm, 76 

W^ Mouth ^mall, maxillary reaching in Ik'Iow first fourth of eye; upper lobe of caudal l<mger; cheek with a white 

blotch tmculus 

aa, Preopi'rcu'ar spine short, flattish. notched at tip; third anal spine short, its length about one-thinl depth of biidy; 
soft dorsal and anal low, round**<l nandi-jMiuli 

74. Holocentrus ascensionis (Osbeck). '* Oi/ulir\' Sfpurr€l-fi»h. 

(Plate 3.) 
Head 3.1; depth ,S. 3; eye 2.8; snout 4; maxillary 2.3; mandible 2; interorbital 2in eye; D. xi, 15; 
A. IV, 10; scales 4-48-7, (i before dorsal; cieca 25; vertebne 11 4- 16. Body considerably compressed, 

♦ Little dependence can be placed on this key, a« several species aie imperfectly known and of doubtful validity. 
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back moderately elevated, ventral line nearly Htraight; mouth moilerate, little oblique, maxillary 
rea<;hing middle of eye; (audal j)ednncle long and plender, least width 2 in it« depth. Fins all well 
developed, longest dorsal spine alx)ut 2 in head; thiixi anal spine very strong, about 2 in head; longest 
dorsal rays 1.2 in head; longest anal ray 1.8; pectoral short, 1.6 in head; ventral long, reaching vent, 
1.1 in head; caudal well forked, upper lobe the longer, alx)ut 1.1 in head; head very rugose; sulwrbital 
cr)arsely and irregularly dentate; opercle and preojwrcle strongly dentate; a large sharp spine at angle 
of preopercle, its free portion about 1.5 in eye; a broad flat spine at iipper edge of opercle; scales coarse 
and strongly ctenoid. 

Color in life: Chiefly bright rosy-red, paler below; shining longitudinal streaks along rows of 
scales; fins light-red, spinous dorsal lanrely golden-olive, its edge scarlet; head very red above, a white 
bar descending obliquely backward from eye. All these colors fade in alcohol, and the general 
color becomes a greenish-white, with steel-colored iridescence. 

The candil frequents the rocks and reefs throughout the West Indies and is especially abundant 
in Cuba. It is common about Porto Rico, and attracts attention at once by reas^m of its bright color and 
the exceeding sharpness and completeness of its annature. It is reputed " malo '* by the native, but is 
occasionally found in market. Length 1 to 2 feet. Specimens were obtained at San Juan, Aguadilla, 
Puerto Real, Arroyo, Hucares, Isabel Segunda, and San Geronimo. 

rerca ascfMionis Osbeck, Iter Chinensis, 388, 1771, Ascension Island. 

Bodiauun pnttacanthm Bloch, Ansl. FiBche, IV, 40, pi. 225, 1790, Brazil. 

HoloccjUrus Bogo Bloch, 1. c, 61, pi. 232, 1790, Africa. 

Sritrna rubra Blooh & Schneider, Syst. Ichth., 82, IHOl; after Perca marina rubra of Catosby. 

Amphiprion matrjiirlo Bloch & Schneider, 1. c, 206, 1801, Cuba; after Matrjmlo of Parra. 

IltMiianu* jaguar Laecp^e, Hist. Nat. Poiss., IV, 286. 1202, Brazil; after Jaf/ttarara of Marcgravc. 

UftliMnmtrum lont/iphtne Cuvier & Valenciennes', Hist. Nat. Poiss.. Ill, 1«5, 1829. .Martinique, Santo Dominjfo, Porto 

Rico, St. Thoraa.««, and Havana. 
f Holorrntrui^striatutf Gronow, Cat. Fishes, ed. Gray, 173, 18.>l. Antillc»<; name preoccupie<l. 
T Hol*Hmfru8 utttfratux Gronow, 1. c, 173, 1854, near the Equator; young example, not certainly identifiable. 
Hohx^nirnm mattjutio, Poey, Fauna Puerto-Riquefia, 322, 1881; Stahl 1. c. 76 and 162. 188:?. 
IMDcentrus ofccnsionh, Jordan <fe Evermann, 1. c, 848, I89<'i. 

76. Holocentrus vezillarius Poey. 

Head 2.8; depth 2.6; eye 2.7; snout 4.4; maxillary 3; mandible 2.25; interorbital 3.5; D. xi, 13; 
A. IV, 9; pectoral 1.4; ventral 1.6; caudal 1.5; scales 4-40-7. 

B<xly oblong, back little elevated, anterior profile steep and nearly straight from tip of snout to 
above eye, where there is an abrupt angle, rest of profile to nape being low and straight; interorbital 
wide, slightly concave; top of head behind eyes with alK)ut 9 serrated bony ridges on each side; eye 
very large, considerably wider than interorbital space; snout short; maxillary reaching front of eye 
(to first third of eye in example 2 inches long); preorbital with a recurved spine in front, retrorse 
teeth back of this, finer and more numerous serrations continuing nearly halfway aroun<l eye; a pair 
of strong equal spines near upper angle of ojHjrcle; several much smaller spines alx)ve, of which 
3 are somewhat enlarged, longest dorsal spines 2.1 in head; anterior rays of dorsal somewhat pro- 
duced, 2 in head; scales at base of spinoiw dorsal with their serrations n(»xt the fin enlarged; ventrals 
not reaching vent; second anal spine longest and much the strongest, 1.5 in head; caudal well forked; 
lobes nearly equal. 

Color in spirits: Faded-rosy, 6 narrow longitudinal very dark-purple bands between each 2 rows 
of scales on dorsal half of side; l)elow, bro\ni punctulations in same iK>sition and 8cattere<l more or le.^ 
over whole body; axil of j)ectoral very dark-purple, the color sharply circum8cril)ed ; membrane of 
spinous dorsal white behind each spine and purple-black in front, except first 2 spines, the membranes 
of which are chiefly black; other fins pale. 

Two examples, 2 and 4 inches in length, from Ponce and Guanica, are identical with spei'imens of 
IMocentrum riparium from Cuba in the I'. S. National Museum. Following Jordan & Evermann, we 
incliKle H. riparium in the synonymy of If. rejrUlariuSf though these species may prove to Ix* distinct. 

HoUxrntrum miUarium Poey, Memorias, 11. 15K, I860. Cuba. 

Holocnitrum produrtum Poey, Synopsis, 300, 1868, Matanza.»; base<l on a young individual 3 inches long. 

Iloloenttnim riparium PfK*y. Enumeratio. 37, 187.'i. ruba. 

Holocentrus vtxiUaruu, Jordan & Evermann, 1. c, i&2, HS96, 
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Family XXXIll. MULLID^E. The Surmullets. 

Body elongate, slightly coni)>rt'HHed, covertMl with large scalen, which arv usually slightly ctenoid; 
lateral line continuous, the pores often branche<l; large scales on head; upper profile of head more 
or less parabolic. Mouth small, low, subterminal; teeth mostly small, variously placed; no canines, 
incisors, nor molars. Premaxillarien somewhat protractile; maxillaries thin, nearly as broad at base 
as at tip, without supplemental bone, partly hidden by l>n>ad pn*or])itaI. Preoperclo entire or slightly 
serrate; opercle unarmed, or with a single spine. Eye iiKKlerate, plwinl high; branchiostcgals 4; 
pseudobranchise present; 21ongunbranche<l liarbels at throat, attmrlicd junt l)ehind symphysis of lower 
jaw. Dorsal fins 2, remote from each other, both short, the first of 6 to 8 rather high spines, which are 
depressible in a groove; anal short, similar to soft dorsal, with 1 or 2 Hinall spines; ventrals thoracic, i, 5. 
Air-bladder usually present, simple. Vertebne 9 -r- 14 = 23; stomach siphonal; pyloric cteca about 20. 

Species about 40, referable to 5 closely relate<l genera, found in all tropical seas, some species 
straying northward. Many of the species are highly value<] as f(N)d, espeiially the European MuUus 
barbahu and 3/. aurmuletus. The family is a very natural one and not (jlosely related to any other. It 
bears some superficial likeness to the S(*i^nidic and CheUtHlipterUUv^ but this may not show real affinity. 
The singular barbels appear also in PolymixMn\ but in that family the ventral rays are numerous, 
as in Berycidx. The small number (4) of the branch iostegals is found lK>th in MiUlidx and Polyminid^, 

a. Teeth on lower Jaw, vomer, and palatineH; upper jaw tootblcsR; bone which formt* a downward hook over maxillary 

strongly developed; Intcrorbltal space flat and wide; open'le without spine Mullci 

aa. Teeth on both jaws; vomer and palatinefl toothless; bone which fomin a downward hook over maxillary moder- 
ately developed; interorbltal space rather narrow; operclv ending in a single Kpine I'pinbcs, 49 

Oenni 49. UPEHEITB Cnyier. The Ooat-flshei. 

Body oblong, compressed; mouth moderate, nearly horizontal, low, jaws 8ul)equa1; eye large 
high, posterior; opercle short, deep, with posterior spine; both jaws with rather strong, uneqiial teeth, 
in one or two series in each jaw; no teeth on vomer or palatines; lips well develoixxl; bone which 
forms a hook over the maxillary less develoixid than in MuUus; interorbital Hi>ace cx)ncave and narrow; 
opercle ending in one spine; l>arbels nearly as long as head; Kuiles very large, somewhat ctenoid; 
lateral line continuous, its tul)es ramifying on each scale; head covered with large scales; firbt dorsal 
with about 7 spines; anal with 2, the first very short; caudal fin forked. 

Species numerous in the tropical seas; two known from Porto Rico. 

a. Teeth In both jaws uniserial (or irregularly biserial above); all teeth coaive and distinct: eye 4 in head; barbels 

1.33 in head. Scales 31; depth 4 in length; Hide with three black bIot<'hcs maculatut, 76 

aa. Teeth of both jaws biserial, at leant in front. 

h. Dorsals and caudal with dark crosnbandM jtamu, Tl 

bb. Dorsals and caudal plain-yellow matiinictu, 78 

76. XJpeneus maculatus (Bloch). '\Salinoiu'te'\' Hal (ioiU-jiMh. 

(Plate 4.) 

Head3.2; depth3.7; eye4to5; snoutl.«; maxillary 3.2; mandible 2. 4; interorbital 3.7; preorbital 
3.33; D. viii-i, 8; A. ii, 7; pectoral 1.5; ventral 1.4; caudal 1.3; scales 3-30-5. 

Body elongate, little impressed, tai)ering j)08teriorly to the long and slender caudal ptnluncle; 
anterior prf>file strongly arched, with an elevation in front of eye; snout very long; eye small, high ami 
posterior; mouth small, maxillary not nearly reaching eye; teeth strong, uniserial, bluntly pointed, 
some of those in front of upper jaw bent variously sidewise and forwanl; throat with two long barbi*ls 
reaching to preopenular margin or beyond. Scales large, very finely ctenoid. Dorsal fins 2, well 
separated, the spines slender and flexible; caudal deeply forke<i, lol)e8 iMjual or upiKjr very slightly 
the longer. 

Color: In life, everywhere above rt*d, merging into lipht-ycUow on si<ieH, l)ecoming i)ale-greenish 
below; bluish oblique streaks and liars on head; several longitiulinal rows of light-blue round si>ots, 
much smaller than pupil, on sides, the two rows above lateral line plainest; about four diffiL«t» blotches 
of darker red than the surrounding grouml-color on sides, the first just under and |)artly on anterior 
end of lateral line, st»cond under first dorsal, third under front of set^oml dorsal, fourth just liehind 
second dorsal, all on or near lateral line; there may Ik* an additional faint (»ne on iHMlmicle; spinous 
dorsal light-red near base, yellowish outwardly; s<ift dorsal mostly i>ale-bluish, especially near e<lge. 
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with some light-yellow on membrane and re<i on middle of rays; iK?ctoral chiefly yellow, with red on 
rays; ventral pale-blue with streaks of red and yellow on first rays; anal pale-reddish, nearly pale; 
caudal pale-blue, lower base yellow, upper reildish and yellow; barbels pink near base, yellow out- 
wardly ; lips and throat pinkish. In spirits the specimens l)ecome pale below and on sides, dark above, 
the bright colors fading quickly; the red blotches along lateral line l)ecome dark, sometimes entirely 
fading. In young individuals some color occasionally persists in spirits, ]x»coming pink. 

This sx)ecie8 is found at Key West and the Tortugas, through the West Indies to Brazil; in the 
West Indies it is known from Cuba, Jamaica, P(>rt<^ Rico, and Martinique. It occurs in abundance in 
Porto Rico, where it is extensively use*l as food and considerably esteemed. It is one of the most 
common species that one sees carried about the streets by the local fishermen. Fifty-one individuals, 
from 2.25 to 9.5 inches long, collecte<i at nearly every (collecting station; also from San Geronimo. 

MuUus maculatua Bloch, Ichthyologia, 348, 1793, Brazil. 

Vpmetu punctcUiu Cuvler & Valenciennes, Hist. Nat. Poiss,, III,4«2, 1829, Martinique. 

Upeneut maadattu, Jordan & Evermann, 1. c.,858, 1896. 

77. TTpeneuB parvus Poey. 

D. vii-i, 8; A. II, 6; scales 2.5-40-6. Snout short and decurved; maxillary reaching front of eye; 
barbels reaching angle of preopercle, on jaws only. Teeth conical, very small, on anterior part of jaws 
in two series; lateral teeth in a single series; all of the twth obtusely conic an<l distinct from each other. 
Vermilion above, fading into white below; a yellow longitudinal band along side, with similar narrower 
streaks below; ventrals and anal yellow; other fins whitish, with dusky crossbands, 8 on first dorsal, 
2 on se<*ond, and 5 on each caudal lobe. Known only from the type, which was obtained by Poey in 
Cuba, and from a specimen recorded from Porto Rico by Dr. Stahl. 

Vpeneu9 parvus Poey, Memorias, I, 226, 1851, Cuba. 

Vpeneoideg parvus Stahl, 1. c, 76 and 162, 1883. 

78. TTpeneus martinicus Cuvier & Valenciennas. Yellow Ooat-finh; Salinoneie Amarilla. 

(Plate 6.) 

Head 3.3; depth 4; eye 3.45; snout 2.35; maxillary 3.1; mandible 2.6; interorbital 3.15; preorbital 
6; D. viii-i, 8; A. ii, 6; pectoral 1.6; ventral 1.4; caudal 1.1; scales 2-37-6. Resembling (L maadatus in 
form, but with slightly larger eye, smaller scales, and weaker dentition arrange<l in more than one series. 

CJolor in life: Body with shades of pale-blue and pink or pale-re<i, the latter chiefly above, the 
blue below; a straight yellow band from eye to base of upper caudal rays; a black vertical bar at base 
of caudal; head with yellow streaks and reddish patches; pectorals red, ventrals, anal, and caudal 
reddish near base, outer part yellow; dorsals yellow, plainest near tips. In spirits the colors fade, 
becoming dark above, pale below, fins all pale. 

This species reaches the length of a foot. It is found in the West Indies north to Florida, and is 
known from Key West, Jamaica, Cuba, Martinique, and Porto Rico, but is less abundant in Porto 
Rico than U. maculcUus. One example, 6.5 inches long, obtained at Palo Seco. 

Upennut maHininu Ciiv. & Val.. Hist. Nnt. Poiss.. Ill, 483, 1829, M irtiniqiie: .Jordan Sc Evermann. 1. p., 859, 1896. 
IJpemus baJtfolas Cuvier AValenciennes, Hist. Nat. Poi«s., III. 481. 1829. C .ba; oun^r. 
Vpeneus fiavovUtatui Poey, Memorias, I, 224, 1851, Cuba; i dult. 

Family XXXIV. SCOMBRIDit. The Mackerels. 

Body elongate fusiform, not much compresseil, covered with minute cycloid scales ; scales ante- 
riorly sometimes fonning a corselet. lateral line present, its course undulate. Head subconic, pointed 
anteriorly. Mouth rather large, with lateral cleft; premaxillaries not protractile; maxillary without 
supplemental bone; jaws with sharp teeth, large or small. Vomer and palatines toothed or not. 
Preopercle entire; opercle unarmed. In the very young the preopercle is armed with radiating spine«, 
which are later absorbed and lost. Gill-openings very wide, membranes not united, free from isthmus. 
Gillrakers usually long. Pseudo branch iaj present, large. Gills 4, a slit behind fourth. Branchios- 
tegals 7. Dorsal fins 2, the first of rather weak spines, depressible in a groove, 8econ<l similar to 
the anal; elevated anterior lobe always distinct; anal spines weak; last rays of dorsal and anal detached 
and separate, fonning in each case a series of finlets; caudal peduncle extremely slender, keeled, caudal 
lobee abruptly diverging, falcate, fin adapte<l for rapi<l motion; ventral fina well developed, thoracic, i, 5. 
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Vortt»bni» in gn»aU'r luiiulx^r than in tlu» (hraiKjuUr, the nunilKT ranging from 81 to 6tt. First upp^r 
I>haryng(*al prff«eiit, without ttvth; Ht»<*on<l with tc*t»th; tliird an<l fourth cooKHified, with teeth; lower 
pharyngeals S4'i>anit<*. Stomach siU'-shaiH'< I. Pyloric can'a numeroiu?. Air-hladder Btnall, mmetimee 
al)scnt. ('<»loration metallic, often brilliant, the prt»vailing*8ha<ie Hteel-blue. 

The Sfftnihrithv ^'omprine alnrnt 12 genera and (K) Hi)ecies; of the 8 Amerit^an genera only 2 are 
n'pH'sented in Port*) Kican waters. These fishes are inhabitants of the high seas, all liaving a wule 
range, and many <»f them Inking c(»smoiN)litan. Most of them are value<l as fcMxl-fishes, the flesh l>eing 
tinn and oily, but sometimes coarn*. 

</. Dorsiil spinch 1(» to 1<'»: ^mIIs iionnal, tlic IiiinintL' not formiiiK a lU'twork: tvvth I'utire. 

ft. Boily M'ul»'lcN'<, fxccptinK aUmt luti'nil lint' and c'orseU^t; nb<lominal vertebra? with their lower foramina enlarged 

and a i>ortion iM'tween vertebni- jinjiH'r an<l hH«nmiK>i)hyseH develoiHMl in form of a network or trellis. 
r. I)or>alh well M'i>arat('<1. intt'rs]>ac-(> more than half head; corselet well develope<1; teeth Hmall, some present on 

vomer, none on |»alatini*s; KiHrakcrHlonn;, slender, and inmieroiis; ]K'etonilH rather hiKh; vertebrap TO. Arxis.M 
rr. DormlK eontiK»ioiis. intersimce more than r>ln heatl; iMilatine teeth villiform; [KM'torals low. 

tl. Vomer tiKilhlesM; dorsal spine?* lo or 10; vertebne 3« Gymnohabda 

/»/♦. Body wholly <'overe<l with small s*'ales, thot(eon eorstOi't anil lateral line sometimes lander; dorsal itpines]4 Ut2R: 

vertebne normally formed, not as in Auxin an<l (ii/innomnla. 
». Teeth of jaws slender, sulMumieal. little, if at all. eompress<»d: gillmkers numerous; eornelet <listin<*t: pt^etoml 

inserted low. 
/. Vomer and imlatines with villiform or sand-like teeth; Ixsly robust, not c»ompre8.*»e<l; vertebra? 39 to 41. 

if. Teetoral short, not reaehinjf mueh beyond tip of the nuMlerate ventral; size enormous TlirNNl'S 

yij. IVetoral very hmjf. rIblKm-shai>cd. reaehiuK niueh lH*yond fnmt of anal; size moderate (iEBMo 

//". Vomer t<Mithless: imlatines with a single row of rather strong. eoni<'al teeth; iKsly elongate, slightly eompresHcd: 

vertebp.f .V) to 54 8arda 

f*. T«*eth of jaws strong, subtriangiilar or knife-like. m«»re or less compressed; vlllifonn teeth <m vomer and palatines; 

gillrakers <*omi>aratively few; corselet obsi'ure; jH^rtomls inserted near level of eye; dorsal spines 14 to 18; 

iKKiy elongate. compn'»*e<l; head shttrt; snout short; vertebne 4.'i Scomreromort's, .M 

ArANTH<MYBriN.«: 

an. lK)rsHl spines alM>ut I'r, gills with lamina* forming a network, as in Xiphiti*: teeth large, compresjted. serrate<l. 
h. Dorsal spines 24 to 2<>: ImmIv elongate, fusifonn; .snout long; vertebne :« + 34 -:> llO AcANTHOCYBn'M 




Fu;. 'll.—Aajtia t/itizaril. 
Oenns 50. ATTXIS Cayier. The Frigate Mackerels. 

Bo<ly oblong, plump, mostly naked posteriorly, anteriorly covertni with .<aniall w'aU^s, those of 
|>e<'toral n»gion enlargtMl, forming a corsi»let. Snout very short, conical, scanvly compn»8st»<l. Mouth 
rather small, jaws etpial. Teeth very small, mostly in a single series on jaws an<l vomer only. Tail very 
slen<ler, depresst^l, with a nither large ktvl on each side. First dorsal short, sei>anited fn>m second by a 
consi<lerable intersi»ace. Secon<l dorsid an<l anal .<:mall, (»ach with 7 or S fiidets. Pectorals and 
ventniU* small. No air-blad<ler. Branchiostegals 7. Pyloric cie<'a dendritical. Gillrakers very long 
and slender, numeroti.s. Vertebne .'{9 in numU'r. iKM-uliarly m<Mlifii*<l, es.«4entially as in GymiummUi. 

On*' |K'lagic s|K*cies, wi<lely distribute*!. 

79. Auxis thazard (LjKvpiMle). "Alhtirorn '\' Fr'ujate Mnckenl. 

Head 3.8; depth 4.4; eye <»; snout :17; mandible 2.*J; interorbital 3.2; I), x-12-viii; A. l.Vvii; 
]HM'toral 1.8; ventral 2.25; caudal 1.4. 

B<Hly elongate, robust, .^<'aleless, save for a cors*dct of mcKlerate an<l very small scales alMMit 
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anterior part of trunk and along lateral line; <«u<lal peiluncle long and nlender, with lateral keel; 
weak conictal teeth in jaws only; first dorsal of flexible spines, the first three elevated, the rest 
graduated to last, which is very short; soft dorsal and anal small, somewhat falcate, followed by 
detatrhed finlets; caudal widely forkt^i. 

Color in spirits: Bluish al)ove, very deep purple, almost black, on upper part of head; oblique dark 
bars and stripi's, somewhat as in Scomber^ on sides of back; silvery white below; several large, regular, 
dark blotches, not sharply circumscribed, on the lower j>art of side of tnink anteriorly; pectoral and 
ventral purple, bla<-k on inner side, on outer side i>ectoral paler, ventral white. 

This 8pt»ciesis found in all warm seas, occasionally northward to Cape Cod. It is very erratic in 
its movements, swimming in large schools. It rarely reaches the coasts of the United States, but 
occasionally comes in immense num])ers. It is a poor fish, of little value as food. It is probably not 
rare about Porto Rico; examples were seen at Arecibo, where one 15 inches long was obtained. 

Scomber thazard LiicC'pode. Hist. Nat. Poins., 11,9, 1}<02. Iwtweeu 6° and 7^ S. lat-.ofT coast of New Guinea. 

Sromftrr rochei Ri.nso. Ichth. Nice, 1G.=>, 1810, Nice. 

Scomber bisns RaHnesque, Caratteri, etc., 15, 1810, Palermo. 

Thynnus rochcanus Risso, Eiir, M«5rid., 111,417, 1827. Nice. 

Atiris inilgarvt Cuvier & Valenciennes. Hist. Nat. Foiss., VIII, VA9, IH.*?!. Mi*dilerranean. 

Auxis tapeinowrma Bleeker, Fauna Japon., 408, 1854. Japan, 

Aiixis thynmridcs Bleeker. Temati-. V, 301, 1865, Ternate. 

AuxUihazard, 5 or^M\ & Evennann, !.<•,, 867, 18%. 

Oenns 51. SCOMBEROMORUB Lac^p^de. 

Body elongate, wholly covered with ru<limentary scales, which do not form a distinct corselet. 
Head pointed, comparatively short and .small. Mouth wide, the strong teeth in the jaws more or less 
compressefl or knife-shaped; villifonu or sand-like teeth on the vomer and palatines; maxillary 
not conceale<l by preorbital. Gillrakers few. Caudal pedimcle with a single keel. Spinous dorsal 
low, of 14 to 18 feeble spines. Soft dorsal and anal short, similar, somewhat elevate<l and falcate, 
each followed by 7 to 10 finlets; ventrals small; pectorals moderate, near level of eye. Air-bladder 
present. Vertebnc normally formed, 45 in »nml>er. 

Fishes of the high sea^^; gniceful in form and beautiful in color, and among the best of food- 
fishes. 

a. Soft dorsal inserted in advance of anal maculaiut, 80 

aa. Soft dorsal inserted over anal. 

6. Body deep, the depth about 5 in length; teeth alxmt 40 in each jaw regiUs, 81 

66. Body more slender, the depth about 6 in length cavalUi, 82 

80. Scomberomorus maculatus (Mitchill). ^'CktrUa*\- Spanish Mackerel. 

(PLATK ().) 

Head 4.5; depth 4.5; D. xvii-18-ix; A. ii-17-ix; maxillary 1.8 in head; eye 4.75; pectoral 1.75; 
ventral 4.5; dorsal and anal lobes sulKvpial, 2. Bo<ly elongate, its dorsal and ventral outlines equal; 
profile straight fn)m snout to dorsal; head small and pointed; mouth large, oblique, jaws equal; max- 
illary reaching posterior margin of orbit; teeth large, compressed, and sharp, their fommla Ix^ing 24-24 
to 32-32; gillrakers 2 -|- 11. Soft dorsal inserterl in advance of anal a distance about equal to diameter 
of eye; lateral line undulating, with about 175 pores. 

Color silvery, bluish above; sides with many elliptical spots of dull orange-color, two rows of 
these spots below lateral line and one row above; spinous dorsal white at base, black above; soft 
dorsal tinged with yellowish, its margins black; anal white; posterior side of pectoral black, anterior 
side yellowish with black bonlers; caudal blackish. 

This species is found on both coasts of North America, api^earing in large but very irregular 
schools in the Gulf of Mexico and along the Carolina coast; ranging north in the fall as far as Cape 
Ann, and south to Brazil. It is rare or unknown in Culw, but is known from Jamaica and Porto Rico. 
It reaches a weight of 8 or 9 pounds and is one of the very Ijest food-fishes in the United States. 

Scomber maculatus Mitchill. Traiw. Lit. «fe Philop. Stk*. X. Y.. I. 1815. 426, New York. 
Scomberwfiorus macuUUut, Jordan & Evermann, 1. e., 874, 1890. 
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81. Scomberomorus regalia (BKx^h). Sierra; Pinkuh, 

Head 4.25; depth 5.2; eye 5.8; nnoiit 2.5; maxillary 1.8; mandible 1. A; iiiterorbital 3.5; D. xviii- 
14-ix; A. ii-15-viii; i)eetoral 1.9; ventral 4.2; caudal 1 1. lateral lino d(^*ending gnulually from 
opiK)Hite last dorsal npinea to caudal peduncle, slightly undulate; maxillary reaching posterior border 
of orbit. 

Color in Hpiritfi: Silvery below, <iark-bluc alwve; .^^ide with a blackish longitudinal band from 
l>ase of i)ectoral nt»arly to l)a«e of caudal, crossing lateral line under soft dorsal, Rnnewhat interrupted 
posteriorly; below this a row of oblong dark 8iK>ts fonning an interrupted ban<l; a few other faint 
sjKits at lK)rder of dark color of back; anterior iK)rti(»n of spinous dorsal black. 

CaiH* C(Mi to Brazil; not very ifmimon on our south Atlantic coast, but abundant about Cuba; 
known also from Jamaica, Martinique, and Porto Rico. One 10 inching long from Puerto Real, and 
others seen. 

Si^tml/mpmoriu rrgnli* Blwh, Ichthyol.. pi. SJ:{, 1795, Martinique; after a druwing hy Plumier. 

St'ombtnuiuprimplnmirri IjacrinMo, Hist. Nat. Toiss., III,2ir2. ISOO, Martinique; after Aultriet'N i-opy of drawing by Plumier. 

r 'tjbitim ncfrruin Cuvier & Valep.cienneM, Hij-t Nat. ToisH., VIII, ISC, 1831, Culia. 

Cuhinm rrtiiiU; IN >ey, Fauna ruert<)-Riquefia,3:n,lN*l; Stahl,l.c.,77 and irj3,18H:i. 

Stinnhromnriix n*nilii*, Jordan <fc Kvermann, i.e., 87ft, 1K%. 




«^^ 



Fl<}. 28. — Snit.il»*rfnmfrnM rrf/nlis. 
82. Scomberomorus cavalla iCuvicri^: Valenciennes). Kimj-jiyh; (Wo; Cnmlln; Sierra. 

Head o; depth B; eyelarjfe; 2 in snout. D. xv-i, l.V-viii; A. ii, lo-viii. Mouth large, maxillary 
n^aching to Inflow eye. lateral line dt^-ending al>ruptly 1k4ow wnrond <lorsal. Teeth triangular, 
.strongly compn»sse<l, alnnit 30 on each jaw. PtH^'t<)ral 5 in Ijcnly. (iillrakers very short; less than 
one-thini <liameter of eye, alnnit 8 l>elow angle. 

Adult iron-gray, nearly <»r quite immaculate; young with si<les of ImmIv marke<l with darker 
yellowish spots; spinous dorsal without black blotch anteriorly. 

Found in the tropical Atlantic, in tlu» ojkmi seas, coming in immensi^ numlM^rs to Florida Keys 
and Chark*ston, ranging north toCajm (od an<l south to Africa and Brazil; very c<mimon on our 
south Atlantic coast, i»si)ecially among the Florida Keys, the cat<*h at Key W(»st very large. One of 
the iKJst food-tislu^s of the Flori«la coast. Its flesh is firm and of excellent flavor. It usually appears 
in largt* nundx'rs fn)m Xoveml)er until April, when it is caught by tn»lling. The iu<ual weight is 
al)out 10 |>ounds, wnnetimes n^aching M) {K)unds. The largi^st of which then.* is any reconl dressed 52 
fM->un<ls, an<l 40 i>oun<ls is not an unusual weight. Sjud to school at sjjawning time, which is l)elieved- 
t<i Ih» late in the winter. 

Acc-onling to Mr. William 11. Abl)ott, who stu<lie<l the fisheries in 1891, the average weight of 
king-fish, as caught by the fishennen of Key \Vt»st, is alK)ut 6 jM)un<ls. The larger, weighing from 15 
|M)un<ls upwanl, are never as abundant as those weighing under 15. When the ti.'^hennan desires to 
<'at<*li large king-lish, he dinH.*ts his course to the inshore grounds, lying in alnrnt 8 fathoms of water 
and fn>m 1.5 to 3 miles from shon», where the water is muddy; an<l when small ones an* <lesire«l, the 
lishing is done farther offshon* along the nlge of the (iulf Stream, where the water is much clearer. 
They an* almo.^t invariably foun<l in two separate s**hools. The Florida spawning-grounds <»f the 
king-tish are "<lown the l>ay." The lirst <»f th** winter a great many <»f tlie fish have large roes, but it 
is very st'Mom that one is taken that has a roe fully matnre<l. If the weather has U'en very col<l in the 
bay early in the fall, the king-lish will leave U'fore they have spawne<l, and it is during sucli seas(»ns 
that lish containing rij)e spawn are most freijuently taken. 
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On the cosujt of 8t)uthern Florida, esi>ecially off Indian River, Biseayne Bay, and Key Weat, 
there is no fish, excepting possibly the tarpon, which affords more sport for the angler than the 
king-fish, nor is there any to whose season the angler and the commercial fishermen look forward 
with greater interest and anticipation of pleasure and profit. 

Though not obtained by us in Porto Rico it doubtless oi'curs there, an<l we include it on the 
authority of Poey. 

fffbium caiHtWt Cuvier, RcKne Animal, cd. J. II. iuo. 1H29. Brazil. 

Cifbiumimmartttaium C\i\\l'T &. Valenciennes, Hist. Nat. Poiss., Vlll. 191. IKU: no knality given. 

Cijhium caballa, P<>cy, Fauna Puerto-Rlqueila. :«1. 1H81. 

ScofRberomorug cavalla, Jordan & Evermann. 1. c., 87G. IW**. 

Family XXXV. TKICHIUKII).^:. The Cutlas-fishes. 

IWly extremely cl»>ngate, l>and-shaped, nake<l, tajHiring to a iM)int, the ventral fins imperfect or 
wanting, and the spinous and soft parts of the dorsal fin not differentiated. Mouth wide, jaws anned 
with strong unequal teeth. Premaxillaries not ])r()tractile. Pseu<lobran(ihia.» present. Gills 4, a slit 
Ijehind fourth; gill-membranes separate, fnv from isthmus; lateral line present. Dorsal fin very long, 
low, usually continuous, rays alUsiipilar. Caudal lin a])sent ; anal fin long and low, scarcely rising above 
j-urface of skin. Ventrals thoracic, rudimentary {KujihurotjnimnniM) or wanting. Vertebne in greatly 
increase<l numl)er, about 160. Air-V)ladder present. Pyloric ca»ca numerous. 

Surface il«hes of the tropical seas, comprising '2 genera and al>out fi spetries; very close to the 
Ijepidopifhe and Cempylidu^ differing from the former chiefiy in the absence of a caudal fin, the last stage 
in the progreasive reduction of parts seen in these ^n)n]>s. 




Fni. 1!^. — Ti ir/iiinus h i/turuni. 
Genns 52. TBICHIUBUS Linneens. The Hair-tails. 

Iksly extremely elongate, ]>and-like, tail very slender, tai^'rinir to a fine iH)int, without caudal 
fin. Head long, with very wide mouth, jaws anned with unetjual and very strong teeth; upper jaw 
with about four long, strongly compressed barljtnl teeth ; teeth on palatines, none on vomer. Lower jaw 
the longer, preorbital covering cleft of mouth posteriorly. Dorsal fin single, low, (K'cupying whole of 
back, spines not distinguishable from soft rays; anal very long, its l)ase more than half length of l)ody; 
compose<l of detached spines, which are very short, nearly hidden in skin, anterior directed l)ackward, 
posterior foward; ventral fins wanting; i>ectorals small. No scales. lateral line dec*urve<l, concurrent 
with belly. Vertebne 39 -f- 120; ribs excessively frail. Color, silvery. 

Voracious fishes of the high seas; reaching a considerable size. 

88. Trichiurus lepturus Linnanis. ^' Mdchele'' ; ( 'utlatt-Jigh ; SrahlHird-jhU; Silver-fixh; Sfihle; Sarola. 

Head 8; depth 15.5; eye 6.3 (2.1 in snout); snout 2.8; mandible 1.8; interorbital 6.8; D. about 
135; A. about 100. Bcxly scAleless, grviatly elongate and compre8se<l, Imnd-like, tail tapering to a fine 
jx)int, without caudal fin; jaws arme<l with very stnuig long teeth, larger ones of u])per jaw l)Hrbe<i; 
lower jaw pointe<l; projecting preorbital with radiating stria*; dorsal fin as Umg as back; anal fin of 
very short embed<led spines, anterior directed l>ackward, posterior forwanl; ventrals wanting. Color, 
bright silvery. 



I'^iy BrLLKTIX OV THK UNITED 8TATK8 KI8H C(»MMISSI()N. 

Koiind ill wann tH»a«i, chiefly of the wet?tern Atlantic, north to Mawuchnw^ttn; oix^onally in 
I>ower(Vilifoniia (Street**); common in the \Ve«t Indien, Hwimming near the surface, where it becomeH 
ea**ily >K*numlxHi with cold. It in prohably not rare about Porto Rii*o. Two exampleH, 25 and 15 
indues in lenjrth, wert» colle<!te<l at Palo Siv«» and Mayagues. 

Trithiunttt OjttuiHA Linn., S\-Mt. Nat., *h1. X. 'i-Ki. 17.tH, America; afU.T Ijrpturiu of Artodi: JorrlMH in Kvermann. 1. <•.,»», 1896. 
Lntturu* UiAuruf, Wmy, Fauna I»Ui'rt<>-Ri«iucna.:«;^. 1881; Stahl, 1. c, lti2, 1SH3. 

Family XXXVI. CARANGID.-E. The Pampanos or Pompanos. 

Ikxly more or lewn compresned and often elevated, sometinieH nake<l, or mon» UHually covered with 
pmall, thin, cycloid w'ales. Head compre«!iie<l, m^cipital keel prominent, usually trenchant. Mouth of 
varying nizi*, (Icntition variouH, teeth generally wnall; premaxillaricv usually i>rotractile; maxillary with 
or without a supplemental Inine; preoj^erde usually entire in a<lult, in the very young anned with three 
or mon» si»ini's. lateral line complete, anteriorly arche<l, iK)steric»r jwirt straight, sometimeH anned 
with lH)ny plates. Dorsal fins more or less separate<l, the spinous part rather weak, the spines usually 
<iepn*ssiMe in a gnnive; anal fin long, similar to soft dorsal, always jirecedcKi by two stiff spines, 
usually sei»arate, but in young often more or less connecttMl with tin or with each other, these sometimes 
disapi»t»ar with old agt», and sometimes the .'Spinous dorsal also vani.'^hes; often a j)r(x*uml)ent spine l)efore 
dorsal fin; ventral Hns thoracic, well <ieveloiHHl, i, 5; caudal iK»duncle very slender, fin widely forked; 
IKMtoral tins narrow. (.iill-oi>enings very wi<le, membrani^s usually imt united, fn»e from isthmus. 
(Jills 4, a slit behind last, (iillrakers usually long. Branch iostegals commonly 7. Air-bladder pres- 
ent, often bifurcate l»ehind. Pseudobranchia' large, present in all «»urg«»nera, sometimes disapi)earing 
with agi». <K**ophagus unanm»<l. Pyloric caH.'a generally numer(»us. Vertebne fewer than in the 
Sttjmhridii, usually 10 + 14 = 24 in numl)er. First superior pharyngeal with<nit teeth; sec<ind, thinl, 
and fourili s€»i>arate, with teeth; lower phar>'ngeals separate. 

Coloration gi»nerally metallic and silvery or golden. 

The (^amngkhe include 29 genera and about 200 six?cies, alx)un<ling in wann seas, <»ften moving 
northwanl in summer, like the Scomlfridir. They swim swiftly, often with the dorsal tin alM)ve the 
surfact* of the water. Most of the 8ixjci(»s an* widely distributed, and nearly all are valuini as fo<xl. 

s<-(>mbr<)IDINj:: 

fi. I*remaxillariefl not iin)tnu'tile (except in ver>' young). Pwtoral flns»«hort. r«)un(UMl: M»fi (loixal similar to anal, each 
much longer than abdomen; lateral line unarmed. 

h. Maxillar>- without supplemental Ixme: nt» pter>goid teeth: si-ale^ linear. emlKMldfil < >i.HioPUTra, .*>:{ 

♦i/i. Premaxillarie** pn>tnirtile. 

SKRloLIN-t: 

c. .Vnal fin much shorter than s«»ft ilorsal, its bain* not longer than alMlomeii; iK.Tionil tin slmrt. not fal<-ate: maxillary 

with a distinct supplemental iMine. 
»/. l>«>p«al Hpin*"*. l«»w and \v»ak. 
r. Dorsal and anal fiiH without Hnlet». 

/. Membrane of <lorsiil spine> disapp4>ariiig with age N aicratm 

ff. Membrane of dorstil MpineM i>ersistent Skriola,^ 

(t. Dorsal and anal tln.M each with a detacheil t wo-raye<l tinlet Elaoatis 

cr. Anal flu alxMit a« long vm Nift dorval, itn baM; longer than alMlomen. 
f/. Maxillary with a nupplemental Inme: lateral line arche<l anteriorly, usually anne<l {NKteriorly; |iect4iral long, 

fak*ate. 
<'aranuin.k: 

h. Dorsal outline more stnmgly curved than ventral outline. 

I. Don<al and anal each with u single detacht,"*! flnlet; body slender De< Ai'TKRf«,.V> 

//. Dorsal and anal without linlets. 

j. Latenil line with well-^levcloiHMl MUtes for it** entire length: \hA\ (>loiigatc Tra< iicrch 

jj. I.4itenil line with k«uIcn on its straight iM»«.tcrior portion only (these sometimes very U'w and small. esiM'cially in 

thi»M* siK'i'ies witlj iMMly much <"ompn'SM'<l(, 
Jl'. .<hould«T-girdb' witli deep cn»ss-f»irn»w at it.s junction witli isthmus. aUive wliieh i- n Heshy projection: \hh\\ 

elougatf Tra< iirRois.oCi 

kk. Shoulder-girdle nonual, its surfac*- even; Innly <lee|H'r. 
I. B«Hly oblong or ui"»r»' or le-s elevatMl. not as below. 
m. TtH'th of jaws in f«u -••ri«'« or in on.- series, unequal, or at lea-t not forming villiiorm bands. outiT .series jdM)Ve 

usujilly »-nlar»;«*<l. l«»\\er teeth usually uni.MTial. 
u. Maxillary very narrow. it«j Kr»'at«-^t width M-an-ely one-fourth eye: head snmll. ljit«r.il liu*- stnuiKly arched in 

frt»nt: leetb uTiis.Tial. tln»si' on imlatine^ and vomer minute <»r«»b.s<i:.:. Hkmkara.n.x 

int. Maxillary broad. In'ad nitlM-r large; vomer and |»»ilatines with ttntb Caranx. '~, 
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7IIWI. Teeth of jaws equally Hmall or wanting, forming villiforra baniN if pK-jKonl: muxillnry hnwid: txxly comprcs!*f<i: 
spinous dorsal weak, usually di^sappeHring with age. 

o. Soft dorsal lobe very high, fllamentous A i.ectis 

wi. Soft dorsal lobe low H ynms 

//. Body broad-ovate, very .»<trongly compresst'd, its outlint's evcrywlKTc trtMichunt, anterior proHle nearly vertical: 

scutes almost obsolete VoM kr. .W 

jjj. Lateral line without any scutes; body short and elevated, strongly ciuupresHtKl Selkxk. 51) 

rHl.OROSCOMBRIN^ : 

hU. Dorsal outline less strongly curved than veiitrnl; Ixwly much »«»nipre.sM'<l. its outline?* everywhere trenchant: arma- 
ture of lateral line obsolete, or nearly so Cn LoR(»S(OMBRrs. 60 

ricACHi noting: 

mi. Maxillary without supplemental bone: anal fin siniilnr to '^oft dorsal. il> ha<e much longer than abdomen; tail 

unarmed; j>ectoral short, not falcate. 
y. Forehead ctmvex; teeth small or dwiduous Trachinotus. til 

Oenns 53. OLIQOFLITES 0111. Leather-jackets. 

I^xly c<)nipret<f»e<l, oblong or lanceolate. Caudal peduncle .^lender, n()t ki'eled. Head nhort, 
coniprePHod, acute. Occipital keel i?harp. Mouth nither larj^e, with nniall sharp teeth in hands on jaws, 
tongue, vomer, and palatines, n<»ne on pterygoids. Jaws about tMpial, npi)er not protractile, except 
in very young, in which it is movable as in other Otr(ni(fl(hv; maxillary very narrow, without distinct 
supplemental bone. Gillrakers rather l«>ng. Scales small, linear, and extremely narrow, embedde<l in 
skin at different angles. Lateral line unarme<l. Dorsal spines rather strong, 3 to 5 in num})er, nearly 
free in adult; second doi-sal very long, its posterior mys |MMicillate<l and nearly or (piite disconnected, 
fonning finlets; anal rather longer than soft dm-sai. iiinch longer than alnlomen, its last rays forming 
similar iinleta; anal spines strong; ventral tins <le|>ressihle in a groove; pectoral tins very short. 

Species few, occurring in the tropical seas of America, 
fi. Maxillary not reaching |K>st«'nor liordrr of ryr; lou«<t iniraorbitjil 1m. nc usually narrower than one aljove it. 

(ui. Maxillary reaching beyond iM»sterior lionhr of oyc; lowest infr!i(»rl.itjil Ixnio usually hnwidcr than one next alK)vr it. 

mliant 

84. Oligoplites saurus ( Bloch iVc Schneidt'r). '" Zuimicro'' : Qnicffrn; Unumr; fjeal fur-jack. 



Hea<l 4.8; depth 3.75; eye .'{.<); snout :>.'2n; maxillary l.S); mandible 1.7; interorbital 8; D. v-i, 
20; A. ii-i, 20; pectoral 1.7; ventral l.i); camial 1. 

Body elongate, lanceolate, and much compres8e<l; back gently elevated; caudal pedimclo very 
slender, somewhat higher than thick; head small and pointed; anterior profile slightly <'oncave in 
(K'cipital region; mouth wide, maxillary reaching nearly to ])osterior l)order of eye, jaws sul)e<iual r»r 
lower very slightly proje<*ting; villiform teeth on vomer, palatines, and tongue; bands of larger teeth 
in jaws; head nake<l, Inxly covere<l with very narrow, linear, emlHMlde<ls<'ales, place<l at various angles, 
making a tough leathery integument; fins small, dorsal s])ines nearly free, soft dorsal and anal long 
and low, anterior rays somewhat elevated, «»thers exj»anded an<i nearly disconnected from each other, 
forming finlets, as in the mackerel; ventrals depre.>^sible in a groove; caudal widely forked. 

Color, blue alH)ve, silvery Udow, the demarcation fairly abrupt, corresponding with a line from 
anterior end of lateral line to ba.'^e of upiK»r caudal loU*; fins yellow. 

The zajmtero inhabits both coasts of troj»ical America, extends north to New York and Lower 
California, and is very connnon in the West Indies and along the coast of Florida. It is a very 
gra<*eful and handsome s|H»cies, very connnon, often leaping from the water. It is not much valued 
as foo<l, being dry and l)ony. Forty-two, from 2.25 to 10.5 inches in length, were taken at Palo Seco, 
Mayaguez, Ponct*, Ilui'ares, and Fajardo; one at San (iercmimo. 

Srtmtber muruH Blo<'h & Schneider. 8yst. Ichth., ;i21. isoi. .Jamaica. 

O;ntronotim ar<;nUeuif lAc('i>i^e, Hist. Nat. Poiss., Ill, 31(», 1802. F>]uatorial America. 

Lichia quifbra Quoy <t Gaimard, Voyage Freycinet. Zool., 3(>5. 1k24, E<iuatorial America. 

CAorim-wuw »a/<««« Cuvier & Valenciennes, Hist. Nat. Toiss.. VIII. :W:i. 1831. Martinique, Brazil, and Santo Domingo. 

Olixjoi)lite« inormUmQiW, Proc. Ac. Nat. Sci. Phila. isiUi, Ititi, Panama. 

OligttplUeg ocndentalis, Poey, Fauna Puerto-Riquefla, :«2. 1881; Stahl, 1. c., '7 and 163, 1883. 

(HitjopliUf Munust Jordan & Evemiann. I.e., 898. I8y«;. 
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Genat 64. 8ESI0LA Cnvier. The Amber-IUhet. 

B<Kly obloii);, iiKKlerately (roinpresHCMl, not elevate<l. Dcciimt aud bivast not trenchant Head 
UHiially more or lew ooiiiral, not very blunt. Mouth (^>inparatively lai^, with broad bands of 
viUifonn teeth on both jaws, tongue, vomer, and palatines; a broad, Btrong, supplemental maxillary 
lx)ne; premaxillarieH protnu^tile. Scales small; lateral line S(^an;ely arched, forming a keel on caudal 
peduncle, not armed with bony plati^; sides of head with small scales. First dorsal with about 7 low 
spines, connected by membrane; se<!on<l dorsal very long, elevated in front; anal similar to soft doml 
but not nearly s<^> long, shorter than alxlomen, preceded by 2 very small free spines, which disappear 
in old fishes; no tinlets; ventral fins very long; pectoral short and bn)ad. Grillrakers moderate. 

Species of moderate or large size, often gracefully colored; most of them value<l as fcM»d-tishes. 

skriola: 

a. Hvml longer than deep, profile nut very stei*i). I><>rMal and anul fhiH not faleate, height of their h>beM Ion tluui half 

depth of b<Kly. I)t»rx«il rayj* HO t<» 38; Hiwcien of large nizt*, elongate, with 5 or « br«»«d, dark eru«b«n wber 
young. thes4.> l>e<>oming olMoIete with age; a yellow lateral Imnd: nu<'hal l>ar (wle. 

b. lH)nttil ray« 'M\ to 38; dark twinds on young ver>* broad fonofCI 

Mk Dorml rayH 30 to 31. Mouth rather large, maxillary n^aehing middle of pupil; <lark ImuuN on young bru«d. 

c. Body Hlendcr, depth 3.5 to 3.7.'> in length lalanM 

ec. Body deeper, depth 3 in length dumtriU 

ZONICHTHYS: 

aa. Head deeper than long, anterior pn>Hle nteep: no yellow longitudinal Imnd; Mize Mmall. 

d. Dorsal not faleate, its stjft rayn :V*\ young with alnuil 12 narrow dark en»ssbars /atciata 

dd. Dorsal and anal fal('aU>, their anterior lobes mon> than half depth of iMKly: head deefK^r than long; body deep; 

dorsal ray.s 27 to :M). 

e. Nuchal band dark-brown or »»lH«'k rivuUana 

ee. Nuchal band pale-yellowish /dieata, 85 

86. Seriola falcata C-uvier & Valenciennes. Mmlretjal; Hix'k Skdmon. 

Head 8.8 (4.H in total) ; depth 8.4 (4 in total) . 1). vii-i, 29; A. ii-i, 21. 0<« m Body rather 
<le(^p and com])ressiHi. llea<l somewhat l<mger than deep, not conicral. Snout 2.75 in ht^; maxillary 
reaching front of pupil, 8.5 in hea<l, its tip broiwl; eye large, 5.25 in head, 1.75 in snout Occiput 
somewhat c*arinate<i. Interorbital spa<t» wide, W)nvex. Caudal keel little develoi)e<l. Dorsal high, 
somewhat falcate, its anterior lol>e 1.4 in head, 2.3^^ in l)ase of fin; pectoral 2 in heail; ventrala 1.6; 
anal lolje 1.75; anal spines small. 

Life coloration as follows: (Jrayish alwjve, jwiler but hardly silvery Inflow; fins blackish, pectoral 
I>ale; caudal not at all yellow; eye white; lining of opercle pale; a very ol)Scure olivact»ou8 band from 
eye to fnmt of dorsal, scareely visible in fresh sj)e<riniens; preorbital and preoi)ercrle shawled with olive. 

Found in the West Indies, north to Flori<la and the Canjlinas. Not seen by us in Porto Kic*o, 
but include*! on the authority of Valencienni-s and Pot»y. 

SeriUa /tUttUa Cuvier A: Valeneienni***. HlMt. N«u. Vaiss., IX, 210. pi. r>l.=>. IKXi, pj>rto kieo. .lamaiea, and Mexico: Poey, 

Fauna l*uerto-Ri«iuena. 332, issi: Jonii.n A: Kvermann, I.e., 905, lS9t5. 
Scrutl^i duhia Lowe, I*nK'. Zool. So-. Lond., VII. IKW. 81, Madeira. 
Strit>hi dfclirU p»>ey. Memoriiw. II, 230, 18C0, Havana. 
»StTifila UguUUa I\x>y. Memorial. II, 231, 1K(K), (MUm. 

Oennt 55. DECAPTEBUS Bleaker. The Mackerel Scads. 

Body elongate, little compn»s.»^l, ahnost iwrfwtly fusiform. Head short, iM»inU»<l. Mouth rather 
small; jaws about etiiial, tlie dentition fet»ble; maxillary rather broad, with a suj»plementary l)one. 
l*remaxillarii»8 pn)tractile. Scales mcxlerate, enlarged for the whole length «»f lateral line, but spinous 
and Ixmy j)osteriorly only; .^HH'ond <lorsal and anal each with a single detache<i finlet; fn»e anal spines 
v<*ry stnmg; first dorsal well develoiK*<l, jHTsistent; ixH't<»ral comparatively short. Alxiomen rather 
shorter than anal fin. (iillrakers l«»ng and slemler. 

SiKn-ies nuinenms; only one known to occur in Porto Rico. 

«i. J^hieldsof lateral line ninnen)U.<*. -Ui to ."io in numl>er punrtotu*, 86 

(I'l. Shield** of lateml line few. JO to :tO in numl>er. 

h. Ttfth minute uu both jaw-, vomer. iialutin<>s, and toiijfm'. >liii'ld>2'J to iS; depth •'> in leniifth miuiie-h*l*-nat 

W/. Teeth ol^>lete: caudal keel of 2.'> shieldw; <lepth r>.7.S in length mcwareUus 
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86. Decapterua piinctatuB (Agassiz). Scad; Bound Robin; Cigar-fish; Quia-quia. 

(Plate 8.) 

Head 4; depth 5.6; eye 3.3; snout 3; maxillary 3; mandible 2.3; interorbital 3.5; D. viii-i, 30-i; 
A. ii-i, 27-i; pectoral 1.4; ventral 2.1; caudal 1.7; 8cutt« 39. 

Body elongate, fusiform, scarcely compressed at all; caudal peduncle very short and slender; 
head small and pointed; jaws subequal, maxillary reaching front of eye; teeth of jaws weak, uniserial; 
adipose eyelid as in T. crumenophtlialmusj but not covering so much of eye; lateral line scarcely arched, 
posterior portion with large rather sharply arme<l scutes, anterior with a series of ordinary scales 
which are not as easily deciduous as others. Shoulder-girdle with a small papilla of the integument 
(seen by raising gill-covers), somewhat similar to that in T. crumenophtJialmus, but much smaller and 
higher in position. This species resembles the latter, but is readily recognized by the presence of the 
single detached finlet at end of soft dorsal and anal fins. 

Color, bluish above, silvery below, with a dark opercular spot, its edge extending upon shoulder. 

The scad ranges from Cape Cod to Brazil, but is only occasional northward. It is common on 
the coasts of Florida and in the West Indies. Nine examples collei*ted, three of them each about 6i 
inches in length, taken in the seine by native fishermen at Aguadilla, where, with T. cnimenophthalmusy 
it was the principal part of the catch; the other six are the young, alx3ut 2 inches in length, taken 
in 220 fathoms, 9 miles from Mayaguez, by the lx*ain-trawl. The species is commonly used as food. 

(\iranx puni'tatus Agassiz, Spix, Pise. Bras., 108, 1829, Brazil. 

Ckiranx suareus RLsso in Cuvier & Valenciennes, Hist. Nut. Poiss., IX, 33. 1833, MtHliterrauean. 

Decapterus punctatut, Jordan & Evermann, 1. c.. 907, 18%. 




Fig. dO.—Trarhurops crumenophthalmtu. 

Oennt 66. TBACHUBOPS 0111. 

This genus is close to CoranXj differing in the more elongate form and especially in the structure 
of the shoulder-girdle, which has a deep cross-furrow at its junction with the isthmus, with a fleshy 
projection above the furrow. Species few, found in all warm seas. 

87. Trachurops cruxnenophthalmus (Bloch). Goggler; Big-eyed Scad; Goggle-eye Jack; Chicharro. 

Head 3.2; depth 3.8; eye 3.2; snout 2.9; maxillary 2.5; mandible 2; interorbital 4.4; D. viii-i,25 
or 26; A. ii-i, 22; pectoral 1.2; ventral 2.1; scutes 35. 

Body elongate; but little compressed; back not elevated; dorsal outline little cun^ed; caudal 
peduncle subcylindrical, ver>' slender and short; head rather large and pointed; mouth large, lower 
jaw projecting; teeth on vomer, palatines, tongue, and jaws all weak, uniserial on jaws; maxillary 
reaching about to front of pupil; eye ve^y large, with an adipose eyelid covering two-thirds of eye, 
leaving a vertical elliptical area exposed opposite pupil; lateral line slightly arched anteriorly, covered 
posteriorly with large weak scutes, their spines not strong nor sharp; j>ectoral falcate; ventral small; 
soft dorsal and anal long and low, their anterior rays somewhat elevated; caudal widely forked. Just 
alxn'e junction of isthmus with shoulder-girdle is a large fleshy nipple-like projection. 

F. c. B. 1900-9 
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Color, bluish above, nil very Inflow; a faint dark ojwrcular blotch; uo ntrikiiig colors. 

This spe<*ie8 reachiw a len^rth of 2 feet, and ih found on lM)th coast** of tropical America an<l in 
tropical seas generally. Common al)out Porto Kico; 38 examples, from 4 to 9 inches, collected at I'ialo 
Seco, Ajjuadilla, aiul Culebra; one from San (Jeronimo. 

ScftmbcrrrumtnopMfialmuK Blm'h, IchthyoloKiH. P^- -i-^'^ 17U3, Aouni in Ctulnea. 

.Snpmbrrplumirri B1«k1i. IrhthyoloKlH. pi. »44, ITUS. Antilles. 

Scitmbrr biUantUfplithnlmuit lJl<K'h & Sihiu-idcr. Syst. Irhth..29,lH01.(Juiiifa. 

rviraiix tiKwrophtfiiilmus Agatiwl/. in Spix, PiiM*. Bnu-.. 107, 18-J9. Brazil. 

Tmrhuroi** brnrfn/rhiruH Gill, I*r«K'. Ac. Nat. S<-i. I*hila. l«(»-J.2<n,rniH' San Luca.*;. 

Tnu'humin' rrumntopht full mil i(, I*<H«y, Fauna PutTto-Rlqueila, :W1. IKSl; .Ionian 4<j Kverniann. l.r., 911, 11^96. 

TrachitrupM pliimkri, Stahl, 1. (-.,77 and 1»W, \>^\. 

Oennt 67. CASANX Lac^pMe. The Crevall^. 

Body ovate or o})l<mjr, coinpresHtKl; back sometime.** considerably elevate<l, sometimes little 
archwl. Head mo<lerate or rather larjre, more or less compressed. Mouth moderate or large, oblique; 
maxillary broad, with a well -developed supplemental lK>ne, extendinj? to lielow eye. PremaxillarieH 
protractile. Teeth develojHHl in one or few series, unequal, or at lea.«t not in villifonn l>ands. Villifomi 
teeth usually present cm vomer, palatines, and tonjjue, wantinj^ or <leciduous in some siHvies. Gillrakere 
long. Eye large, with adipose eyelid. Dorsal spines rather low, connei'tt^l; se<M)nd dorsal long, usually 
elevate<l in front, lM)tb tins depre.«Jsible in a groove. Anal fin similar to second dorsal and nearly aA 
long, preceiled by two rather strong spines, its ba«c» longt»r than alnlomen. (^audal fin strongly forked, 
peduncle very slender. Ventral fins mcxlerate; jKH'torals falcate; no finlets. 8<*ales i)resent, moetly 
very small. Lateral line with its jxjsterior ])ortion annwi with strong Ixwiy plates, which grow lai^r 
on tail, each plate anned with a spine; a short <iorsal branch of lateral line usually i)resent. Preopercle 
entire in a<lult, serrate in young, usually with a mem]>ranous lx»rder. 

Spt^cies v<'ry numerous, in all warm seas, most of them valuiMl for foo<l. 
a. Tt'^.'th on vomer and palatines jK?rHistent. 

6. Soft dorsal and anal low. not mu<'h elevated in front, little if at all faleate; teeth in jawn in jwie or few neriej*. with 
no ennineH. 

r. Body slender, depth nlxMit S.-'S in length; color dark, chiefly bluish rubfr. »* 

rr. Body deepi-r, depth ainnit 2.« in lenjfth; o(»lor i>ale, mostly K<)lden barthotomuri,>^ 

lih. Soft dorsal and anal much elevate<] in front and mon'or less falcate: upi»er teeth in a Imnd, outer enlarsred: lower 

teeth in one series; dorstil sheath of s<'ales n<»t greatly developed; soft dorsal and anal l>oth rathernhort. 
(f. Breast naktHl. except a small rhombic area Jn'fon' ventrals; two small canines in front of lower jaw; IxKly robust, 
compressed. 

f. Opercular s|M»t large; a<lnlt with a black si)ot on pt^ctoral; i>ectoral :J in length hippw,W 

dd. Breast entirely covered with small s<'aU's. 
/. Bo<ly subfu.siform, depth less than (me-third the length; breast scaly; teeth of outer series small, not canlne-!ike; a 

black oiK-rcular siM)t; n<> siK)t on iKK-toral; an*h of lateral line about half straight j»art crj/iuMt,9l 

//. Bo<ly oblong-ovate, depth more than one-third length; outer tt-eth rather stnmg, lower teeth not canino-like. 

(J. (General color silvery; vertical fins not all black latuM, 92 

fffj. (Jeneral color bra.ssy or blackish; vertical fins black; lower teeth not canine-like hujuhrin 

UBA8PI8: 

an. Teeth on vomer and palatines wanting or deciduous; teeth in jaw sulx'<iual. bltuitish, in one or two rows; lateral 
line not stnmgly arched; soft dorsal and anal h»w; shields ratlwr few. 
h. Body deep, <*omprt'sso«l. back and belly arched; shields 21 u^ 'M)\ second dorsal i. 2r»: nnal i. 'J'i; o|H'rcular npot 
present guara 

88. CarsJix ruber (Hloch). Cihi yfaitrht; CarfMHwro. 

Ilea<l 3.5; <lepth 3.5; eye 5.4; snout 2.r>; maxillary 2.0; mandible 2.25; interorbital 3; ])nM>rbital 
9; I), viii-i, 20; A. ii-i, 23; i>e<'tond 1; ventral 2.8; caudal 1.1; s<*utes alnuit 30. 

Body el(»ngate, back scarcely elevate*!, cau<lal pedimcle slender, much wider than dtn'p, scut4»s 
foniiing a very strong ke4»l; hea<l iK>inted, symmetrical; maxillary nearly or <juite reaching front of 
eye; teeth on vomer, palatines, tongue, an<l jaws, in villiforni bands; noeidargwl ttH'th; arch of latend 
line mo<lerate, .^)mewhat sh<>rter than .'^tmight part, which is about 2.5 in Innly; i»ectoral falcate, with 
very slender tip, reaching anal; anterior rays of soft <lor>iil and anal somewhat pr<Khici»<l, those of 
dorsid 2.3 in lu'ad, of anal 2.7; caudal widely forked. 

Color in spirits: lUuish alnive, i>ale on si«lcs and Ih*Iow; j>arts of head with uoldfii wjish; lower 
IoIr' of caiulal with a widi' <liisky Icngthwis** bar; <lorsiil somewhat dusky, t»tlicr fins m»arly j>ale. 

We.<t Indies. Four .«]K*<imens. 0.5 to 14 iiuhi-s in length, from Mayagnez, Ponce, and Culebra, 
taken in the .^^eine. One of 5 inches from San (MToninn* we refer with some <l<»ubt to this s]HTies. 
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Scomber ruber Bloch, Ichthyologia, pi. »42. 1793. St. Cniix. 

Cara/ut blochii Cuvler & Valenciennes. Hist. Nat. Poiss., IX, 69, \ms. St. Vwix. 

Caranx iridinun Poey. Memorias. II, 226, 1860. Cuba. 

CaroTuc ruber, Jordan & Evermann. 1. e., 919, 1896. 

80. Caranx bartholomsBi (Cuvicr <& Valeiiciennee) . Yellow Jack; Olhi AmarUln. 

Head 3.3; <iepth 2.8; eye 4.8; snout 2.8; maxillary 2.4; mandible 2.1; interorbital 3; preorbital 8; 
D. viii-i, 26; A. ii-i, 22; i)ec'toral 1; ventral 2.(>; caudal 1.1; alxmt 30 seutes. Close to ('. ruhery but 
tbe IxKiy not so slender, and straight portion of lateral line longer, nearly axi long as curved jmrt, 2.8 
in b(Kiy; maxillary reaching i)ast front of eye. ^ 

Bluish above, a golden wash everywhere. 

West Indies, north to Florida and the Carolinas; common in C'uba, bit not very common in Porto 
Rico. One specimen, 9.5 inches long, from San Juan market. 

Caranx bartholomsci Cuv. is. Val., Hist. Nat. Poiss.. IX, 100, \>m, i^X. Bartholomew: Jordan & Evermann, I.e., 919, 1896. 

Caranx cibi Poey, Memorias. II, 224, 1860, Cniba. 

Caranx beani Jordan. Proc. U. S. N. M. 1880, 486. Beanfort. N. C. 

90. Caranx hippos (Linmeus). Ch'va/U;' Toro; Ilorne Vrevalle; (hvalhj; Jack; J\gua(p.La. 

Head 3; depth 2.5; eye 3.8; snout 3.4; maxillary 2.3; mandible 2; interorbital 3.7; D. viii-i, 20; 
A. ii-i, 17; pectoral 1; ventral 2.3; caudal 1.1; scutes about 30. 




Fio. '6\.—C\iranx hippos. 

Body not greatly elongate, anterior profile very strongly arched, approximating vertical from 
front of eye to tip of snout in adult; mouth nearly horizontal, low; maxillary reaching posterior border 
of eye in adult, middle of eye in 5-inch individuals; teeth of upper jaw in a villiform band, with an 
outer row of considerably enlarge<l teeth, rather wide-set; one row of teeth in lower jaw, a pair of 
canines at symphysis; lateral line with a rather strong arch, shorter than straight part; breast naked, 
except a patch in front of ventrals. A large, very distinct jet-black spot on opercle; a fainter black 
8jK)t(m lower rays of jx^ctoral, often wanting in young; axil of pectoral black; lol>e of soft dorsal and 
upper surface of caudal jhkI untile dusky. 

The most strongly marked of the si)ecies of Oiraru\ known at once from the strong arch of the 
hea<l, the naked breast, and the oi)ercular and i)ectonU spots. The collection contains only the young, 
2.75 to 5.5 inches long, from Palo »SiH'o. It does not appear to l)e common in Porto Rico, though it is 
of wide distribution, l)eing found in all warm seas and generally abuntlant. It occurs on both coasts 
of tro])ical America and ranges af« far north as ( 'ai>e C'(kI and the (nilf of California. It bites voraciously 
and affords nmch sport to the angler, who takes it by trolling. It is taken at Key West In^th by 
trolling and by bottom fishing. It is very ravenous, swimming with great swiftnea^, and preying upon 
smaller fishes. It is said to attam a weight of 20 i)ounds, but those («ught in Indian River, Florida, 
do not average over 3 i)ounds. As a f<KMl-fish it does not occupy a high rank. It was not seen in any 
of the Porto Rican markets, which, however, was j)robal)ly due to its scarcity at that particnilar season. 
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Scomlffr hipptfH Linna-UK, Sywt. Nat., »m1. XII, 4W, 17<y., CharUvton, S. C. 

Sramhrr ctirangnn Bl(H?h, Ichth., pi. 340, 1793, Antllh'si. 

(Mraru frrythruruii Lm-i'iKMlr. IIIsl. Xul. Polss., Ill, CH, IW2, South Carolina. 

f^iranx rnramjua La<.vi)e«U*. IIi>t. Nat. PoLsj*., lll,r>9 un<l 74, 1W2, Martinique; .ou a drawinfc by Plumier. 

(Hniiu dauhnifonii Liu'eiKVli*. Hist. Nat. Poia?., Ill, 72, 1x02, Martinique; on a drawing by Plumier. 

Otnuu ninthopiitH» (.'uvii-r & Valcnciennw, Hi«t. Nat. PoLss., IX, 109, 1K33, IhIc de France. 

tMrnnx rknla Cuvit-r &. Valcnclt'nncs, Hi«t. Nat. PoIfS.. IX, 117, 1S3:;, Vizagapetain. 

(Umnx aianinrum Ik^nnctt, Whalinfr Voyagr. II,2K2. IHJO. West Indien. 

(Mrnnx iUJi niutr !>»• Kay. New York Fauna; Fishes, I'JO, 1W2. Now York. 

ntnuiffun furulnitim (iirard, L'. S. Mex. Bound. Sur\'.,2:i, pi. 11, figs. 1-3, 1859, Brazos Santiago, Texas. 

(Urtutx ninmtiM (riinther, Fishes Centr. Anier..l32, 18<»9, I^nama. 

Oirmu hipjHt*, J(»rdan ^ Kvermann.l.(*.,U20. 189C. 

01. Caranz ciysos (Mitohill). *'Cojinnfla^\' Jlartl-tail; Runner; Jurel; Yellow Mackerel; Crevalle, 

(Plate 9. t 

Hea<l 3.5; depth 3.2; eye 5.6; snout 3; maxillary 2.4; mandible 2.1; interorbital 3; preorbital 11; 
D. viii-i, 24; A. ii-i, 20; pectoral 0.8; ventral 2.3; caudal 0.95; about 45 scutes. 

Body elongate, Hlightly elevated, not greatly compresHed; maxillar>' reaching front of pupil or 
middle of eye; teeth in jaws conical and sharp, not very dose-set, in one series in lower jaw, in two 
in up|:>er, inner twries of smaller teeth; no canines; lateral line more strongly an'hed anteriorly than 




Fig. tir2.—C\iranx rnj«f)n. 

in C. rufter or C, hartholomai , arch rather more than half strdi>;hti)art; pc<*toral long and falcate, reaching 
anal or slightly lieyond; anterior ray.s of soft dorstil and anal elevated and fak^ate. A distinct black 
blotch on opi^rcle. 

This siHH-ies is found fn^m Cajn* OhI to Brazil, is generally abun<lant, and is commcm farther to 
the north than any other of the sjxM-iesof (>tran.r. It is an important and well-known f<Kxi-ft8h, fairly 
common. In Port*) Rico only two sj)ecimenH were collected, one 10.5 inches long from San Antonio 
Bri<lge, and one 17.5 inches long, which was taken on the hook at Isabel Segunda, displaying goo<l 
game (juahties. Tlii.** is one of the Ixvt game-lishes of Porto Rico and can Ik? taken by either still- 
fishing or trolling. 

SfitrntHT tryivMi Mitclilll. Trans. Lit. A Phil. S«k'. N. Y.. I. 18ir>, 421, New York. 

Oirnnx pituiuiiiis CuvitT iV: Valencirnnej*. Hist. Nat. PoisH.. IX, 97, 1833, Santo Domlugo. Cuba, and Brazil. 

Trnrhuru* t^iunminintt (rronow. Cut. Fi.shtM^. ed. Gray, 125. 18.>4, Carolina. 

I*nriitrntiuiirhrt/)iini. Stahl. 1. v.. 77 and U'<ii. 1HM3. 

(Urtinx rryii'iH. .T«»nlan A: Evi-ruiaiin. 1. «•.. 921, 1S9«>. 

92. Caranx latus Agassiz. ''JnreV; Xurd; Ilor^t'-eye Jarh. 

Head 3.. T); depth 2.7; eye 4; snout 3.5; maxillary 2.1; mandible 1.8; interorbital 3.2; 1). viii-i, 
22; A. ii-i, IS; |HM'toral 0.95; ventral 2.1; caudal 1.1; alxmt :i5 scutes. Form of <\ hi/t/tn.x, \m{ with 
anterior j>n>tih'n«)t quite .«o strongly a rcl km! . brca.**! s<-ale<l; axillary and piH-tiiral sjwjts ab.-M'iit; ojKTcular 
s|M>t not so large nor <li.<tiiict, scnt*-.^ somewhat grt^ater in numl)er; adip<K«e eyeli<l moderately devel- 
oikmI; maxillary reaching past mi<Ml<* of ey«». 
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Lobe of dorsal dusky, that of anal golden; the young with 4 or 5 dark vertical bars and a faint 
opercular spot, these sometimes absent; opercular 8i)ot is larger, deeper in color^ and more persistent 
in young of C. hippos^ and usually serves to separate readily small individuals of the two species. 

C. lotus is a very widely distribute<l Hpe<*ies, m-curring in all tropical seas, and very abundant in 
the West Indies, and by far the commonest sjH^cies of Cantnx in Porto Rico. The collection contains 
137 specimens, varying in size from 3 to 9.5 inches. The ix)i8(»nous clvaracter sometimes attribute<l 
to its flesh evidently does not attach to it in Porto Rico, where it may be found for sale in the markets. 
Our specimens were collected at Palo Seco, San Antonio Bridge, Aguadilla, Mayaguez, Culebra, Isabel 
Segunda, and Fajardo. Mr. Gray t<x)k two at San (.Jeronimo. 

Oaranx lotus Ag&sfii^, Pise. Bras., 105, 1829, Brazil; Jordan tt Kvermanii, I.e., 92:^,1896. 
Oaranjc lepturus Agassiz, Pise. Bras., 106, 1829. Brazil. 
Scomber hebcri Bennett. Fishes Ceylon, pi. 26, 1830, Ceylon. 

Oaranx/allax Cuvier & Valenciennes, Hist. Xat. Poiss., IX, 95, !&«, Antilles: Brazil. 
Oirarur. sen Cuvier & Valencienne.s, Hist. Nat. Poi.ss., IX. 105, 1833, Pondicherry. 
Oaraiu/orfUeri Cuvier & Valenciennes, Hist. Nat. Pois«., IX, 107. 1833, East Indies. 
Oaranjr j^eroni Cuvier & Valenciennes, Hist.'Nat. Poi.ss., IX, 112, IKV^, Ka^-l Indii's. 
Caranx ksifoni Cuvier & Valenciennes, Hist. Nat. Poiss.. IX, li;J. I.s:i3, Malabar. 
Oiranx b^lengcri Cuvier & Valenciennes, Hist. Nat. Poiss., IX. 11(5, I83;{. Malabar. 
Oiranx paraspistcs Richardson, Voyage Erebus and Terror. 13('», 1841, Port Essington. 
Oaranx richardi Holbrook, Ichth. South Carolina, %, pi. 13, (Ig. 1, 1860, South Carolina. 
Caranx aureus Poey, Enumeratio, 76, 1875, Cuba. 
Oarangus/allax, P(5ey, Fauna Puerto-Riquena.3;n, 1881; Slnhl. I. v.. 11 and lti3,1883. 
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Fia. ,33.— Oint/ij- Intm. 
Oenns 58. VOMEB Cuvier & Valenciennes. 

This genus is closely allied to Carnns, from which it differs only in \X» distortion of form, and in 
its weak teeth and very low fins. Bcxly broad-ovate, very stronjzly compressed, all the outlines sharply 
trenchant. Head very gibbous al)Ove eyes, its anterior profile vertical; lateral line strongly arched, 
its posterior portion with very weak shields. Scales minute, nidimentary; the soft dorsal and anal 
extremely low, not falcate. Young much dwjK'r in form than adult, all the fins higher, resembling 
Selene. Found in the warm st»as. 

a. Soft dorsal with about 25 rays; depth in adult 1o.s.m than half length dortalis 

an. Soft dorsal with 21 or 22 rays. 

b. Depth in adult al)out half length sdipinnis 

bb. Depth In adult much more than half length giib<metisis,93 

98. Vomer gtibonensis Guichenot. ** Carcobado." 

Head 2.75; depth 1.5; eye 3.8; snout 2.2; maxillary 2.5; mandible 2.2; interorbital 4.2; preor- 
bital 2.6; D. viii-i, 22; A. i, 18; pectoral 1; caudal 1.1; scales minute. 

Body ovate, scarcely longer than deep, very greatly compressed; occipital region greatly elevated, 
making height of body greatest above eye; anterior profile nearly vertical from occiput to eye, 
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<)pjH»iiU» which it Uroint^M rtnu'uvr; sn<nit protrmlinj:; mouth ohlitiiie, nmxiUary extending oppcM>ito 
nostrils, not n^aching front of oyc; lower jaw enterinj; profile; a single row of nunierouH weak teeth in 
ea<'h jaw; pn'orbital very broa<l; spinous dorsal weak, tirst four spinen comparatively long, second about 
half tliameter of <»ye, very slender, weak, and flexible, next four much Hhorter, stiff, pungent, and par- 
tially emlKMlded; soft dorsal long and low, anterior rays somewhat elevate<i, not falcate; anal nimilar 
to soft <lc)rsal, its niys somewhat mon^ widely set, first one or two a little elevate<l; pectoral fali^ate, as 
l<)ng lus head, reaching i>ast middlt^ «»f anal; ventrals minute, caudal jKHhinc^le short and very slender, 
the tin widely forke<l, its 1oIh*s e<iual; head and uj)|)er jwirts of IhhIv naketl, minute jxirHiHtent Hcalen 
lK'h»w; lateral line with minute rudimentary scutes on its straight i)ortion, anterior part strongly 
arcrhtMl, its chonl a little shorter than straight part. 




VUi. 'M.—S*h nr vomrr. Younff. 

Color in life: Rich silvery with an iridescence of stiH*l-l)lue alH)Vt^ and of pink Inflow, with a light 
golden wash nn lower parts. 

This sjHM-ics seems to 1k' the «'ommon ]'o)ii,r of l*j>rto Hic<) junl <listinct from T. ndipinnis, whioh 
d«K*s not apjH*ar in our collection. It may lH'S4*])arati'(l from tln' latter form by the much tltH'iX'r Inxly, 
lanrer eye. irn*ater elevation of n<-eipital n»gion, and more nearly vertical anterior protile. The young 
of the two s|KM-ies res<*mble each other more cloS4*ly. .\t a length of aUmt 4 inches the difference 
*M»twi*en them in n*lation(»f <lepth to Ivngth becomes apparent, but iH'forethat size is attained! V.tjab*m- 
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ejisU may ))e (lb<tingiiishe<l by its larger eye, at Ica^t in soiiif iii(livi<lnals of 2 or 3 inches in length. 
The ventral outline of V. fwdpinni^ in Honiewhat more ntrongly curveil than in V. (jahonenm, while in the 
adult the reverse is true. The yoimg of 1'. galponeutth hay the <'au<lal lol)e» more slender and somewhat 
longer than in the corre8iK)n<ling size of the other sj)ccieH, ])ut this difference disapjjears in the adult. 
The S[je('ieH reaches a weight of a jxmnd or more, is abumlant and much ilsinI as food, being hawkeil 
alK)Ut the strtK»t8 upr^n strings attiiche<l to a stick, which is carried over the slioulders. 

The <'on*ol>iido is known from Africa and the West Indies. We colle<'tetl 32 examples, 2.5 to 8 
inches long, from Sjin Juan market, Palo Seco, Are<;ibo, Aguadilla, Arroyo, and lsal)el Segunda. 

Anjyrcitmun netipinnis var., Giuithor, Cat., II, 459, lin'*), Frnuiiido IN>, Siinto Domingo, Jamaica. and Bahia. 

Vomer {/ftlxmrn^h iiwivhenot, Ann. S<»c. Linn, Maine rt I>oiro, I'J, ls<ys,(}aboon: .Ionian*,^ EvcTmann,l.f.934,18%. 

Oenns 59. SELSNE Lac^pMe. The Moon-fishes. 

Body very clost*ly comprefise<l an<l much elevate<l; pr(»tile very obliciue or nearly vertical; edges 
of Inxly everywhere trenchant, espe<'ially anteriorly. Head short an<l very d(*ep, opercle very short, 
and preorbital i'xtremely deep; an abrupt angle at occipital r(.»gion. Mouth rather small; premaxil- 
laries protractile, fitting into a notch In'tween the Iwises j)f n»axillaries; maxillaries broad, each with 
supplemental Vnine. Tongue narrow, free. Teeth minute, on jaws, t<mgue, vomer, and palatines. 
(Tillrakers long and slender. Spines of fms usually weak, more or less filamentous in young; free anal 
spines inunovable, sometimes ol)solete in the adult. Soft fins falcate, much elevated. No finlets. 
Head nake<l. Scales minute. I^itersil line wholly unarine<l. Coloration silvery. 

Found in the tropical seas. Notwithstanding its extraonlinary form this genus differs in no 
imjKjrtant regard from Carm^jr, 




Fio. 85.— >V7<7JC voniri: Aduh. 

94. Selene vomer (T>inrm*us). Mft*)ii'jiHh ; Joroftttdo; lAHtk-doum. 

Ht»a<l 3; long dorsal rays 2; jKH^oral 2.75; long anal rays 2.<Ml; <lepth 1.5, the young much deeper. 
I), vrr-i, 23; A. ii-i, IH. Anterior profile from tip of snout to oc<'iput almost j)erfectly straight in 
adult. Diameter of eye, length ()f oi>ercle, and di.stance from eye to profile about equal; eye 2 in 
maxillary, 2.5 in i>rtM»rbital; mandibles very diH'p, <ientary Inmes thin, approximate; one or two of the 
«lorsal si>ines greatly elongate and filamentous in young, sliort in adult; ventrals variable in length, 
usually alK)ut as long as the eye in the adult, variously elongate in partly grown specimens. 
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Color, uniform silvery in adult. 

Our obtwrvations of this species tend to confirm the correctness of Dr. Li'itken's views (Spolia 
Atlantica, 139) as to the transfoniiations incident to its growth. 

A species of tropical America, occurring on both coasts, from Cape Cod to Brazil, and from Lower 
(California to Peru. Very common southward on sandy shores, both in the AtlfJitic and Pacific. No 
s{>ecimens were obtaine<l by us, but we include it on the authority of Poey and Btahl. It attaius a 
weight of about 2 pounds and is a delicious |)an-fish. 

ZtuM vitmcr Linn., Syst. Nat., ed. X, 1758,266, America; after Zmti camla b{furca of Linnaeus, Mus. Adolph-Fred., I, M. 

Zt'utt gailui Linn.. Syst. Nat., ed. X, 1768, 267. America: after Zeun caudn hifurca of Artedi; confused with AledU HUari». 

Ztu» capiUarU MlU'hill. Trann. Ut. & Phil. Hih.'.. 1, 1815, 383 (young). New York. 

Zfui* nuttratui Mitcliill, 1. c, 384. New York (young). 

/* u.' ffunnftriruH Mllfhill, Amer. Monthly Mag., II, 1818, 245 (adult). New York. 

Anfj/riimuf tnaeatUhinf Hw&lnmn, Nat. lllbt. ('lawj'n Fiwh., 250, 1839, Brazil; after Splx A Agasdz, pi. 58 (young). 

Anrf/riimiis mtinritt ii>w«i\ution, 1. c, 408, Brazil (adult). 

Artjyrio9w mitrhiUi I)e Kay, N. Y. Fauna: Fishes, 126, 1842 ( young), New York. 

/tr////riV>«MJt 6r<*iv>f)rf/ Gill, Pn>e. Ac. Nat. Sei. Phila. 1863, 9A, Panama (young). 

ArgijriwH* pnvificu* L«)ckington, Proc. Ac. Nat. Scl. l»hlla. 1876, 84. Ix)wer California; adult. 

SfUne ariftnten, Poey, Fauna l»uorto-Riquefia, 3:r2, 1881; Stahl, 1. c. 77 and 164. 1883. 

ikUne vomer, Jordan & Kvermann, 1. e.. 936, 1896. 




Fig. 36. — Chlorotcombrus chrysnrn*. 
Oenat 60. CHLOBOBCOMBBUS Oirard. The Casabes. 

Body oblong-ovate, cloHi^ly coinpresstKl, but not elevated, the alxlonien prominent anteriorly, its 
curve much greater than curve of back. Occipuf and thora(!ic n'^on trenchant. Caudal ])eduncle 
very narrow, fin widely forked. Scales small, smooth. lateral Ibie arched in front, unarmed, or with a 
few small plates. Head nearly naked. Pn^orbital low. Mouth rather small, obli(|ue, lower jaw scarcely 
projecting; upi)er jaw j>rotractile; maxillary broa*!, emarginate l>ehind, with large supplemental lH)ne. 
Jaws, vomer, and {Kilatincs with feeble tiH»th, mostly in a single series. First dorwil of feeble spines, 
connected by membrane; si»con«l <lorsjil and anal long an<l low, similar, nm(!h longer than the short 
ab<lonien. No finlets. Anal sj>ine.»* strong. Ventrals small; pectoral falcate. (Tillrakers long. 

An American genus, of small sii:e, ami little valued as foo<i. 

96. Chloroscombrus chrysurus (Linnicus). Camltf; }hiin}m. 

Head 8.75; depth 2.3.S; eye very large. h»ngcrthan snout, alxjut;] in head; 1). viii-r, 26; A. ii-i, 26. 
Hea<l rather <leeiH*r than long; opcn-lcH very sliort; snout short. Mouth very obli(|ue; maxillary n^aching 
anterior margin of eye. Chonl of t-urviMl part of lateral linest-anvly longer than bead, l.G*> to 1.75 times 
in length of .straight part, lateral line wholly unarmed. Caudal iKMluncle longer than <leep, its diameter 
U'ss than that of eye; ventrals very small, fitting into a gnM)ve in which the vent is r<ituate<l; jH^ctoral 
long, falcate, one-third the length. 

(iri'eni.'^h alM»ve. sides an«l below golden; a jet -black sp(»t on caudal iH.'duncle above; dark ojht- 
cular ami axillary sjHJts; insi<le c»f mouth black; lins not Iwjrdereil nor tipixxl with black. 
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This species ranges} from Cape CchI to Brazil; it is very common on our south Atlantic coast and 
in Cuba, but is not valued as food, the flesh being thin and dry, the l)ones large. It is apparently not 
common in Porto Rico, specimens being obtained by us only at Mayaguez and IsaW Segunda. 

Scomlxr chn/(turu^ Liiin8eu8, Syst. Nat.. XII, 4W, ITU'., Charleston, South Carolina. 
Scinnbtr chlorh Blocli, Ichthyologla. pi. .339. 179:i. 
Microptcn/jr coemojHtiitn Agassiz, Spix, Piw. Bras.. llM, 1829, Brazil. 
SconU)er liUuH Gnnnnv, Catalogue Fishes, ed. (Jray. rJ7. 1h.'»4, Carolina. 

Chlitrftscombrun cnrihbxug Gimrtl, Mex. Bound. Surv.,Zool., 21. pi. 9, tiir. «». 1859. St. Josi'ph Island, Texas. 
Chlt)ro8ConAnif chnjmruA, Poey, Fauna Puerto-RiciueAa, 'XVI, 18K1; Stahl, 1. c., 77 and 1C»3; 1883; Jordan (fcEvennann, I.e., 
988, 1896. 

Oenns 61. T&ACHINOTn& Lac^p^de. The Pdmpanos or Pompanos. 

Body compresHcd, moderately elevated, jreneml outline ovate. Caudal peduncle short and rather 
slender. A Women not trenchant, shorter than anal fin. Head mo<lerately compressed, very blunt, 
snout abruptly truncate. Mouth nearly horizontal, the maxillary reaching middle of eye; premaxil- 
laries protractile; maxillary without distinct supj)lemental bone. Jaws, vomer, and palatines with 
hands of villifonn teeth, which are deciduous with age. Preopercle entire in adult. Gillrakers short, 
(t ill-membranes considerably united. Spinous dor>ial reprcseiittMi by six rather low spines, which are 
connected by membrane in young, but are free in adult. In old examples the spines apj)ear small on 
account of encroachments of flesh, and ultimately often di.»<ai)iH*ar. Si'cond dorsal long, elevated in 
front; anal opj)osite to it and similar in form an<l size; two stout, nearly free si)ines in front of anal, and one 
connected with the fin, these often dl^apj Hearing with age. Scales small, smooth. Lateral line unarmed, 
little arched; no cau<lal keel. 

*' When extremely young the preoperculum is arme<.l at tht* angle with three large spines, and smaller 
ones alM)ve and Indow. The spinou.-» <lorsal is develope*! as a i)erfect fin, an<l teeth are i)re><ent on the 
jaws and palatine arch. In this stage the s|>iHies has never been describe<l by j)revious naturalists, and 
ronseipiently has received no name, a.^ the corresponding stage i^i Naucratea (Xaurlern^) has. At an 
early i)eri<xl the ])reopt»rcular spines an- ahsorlxMl into the snh.>Jtan<'e of the preoperculum and disappear. 
The si>inous dorsiU and the ti'eth are still retained. In this condition it remains for some time, the 
spinous dorsal, however, gra^lually Itjsing its relative size, while the soft vertical fins increase. In this 
stage the species lK»longs to the nominal genus DoHiKhni of (lininl. At a later jx'riod the membrane con- 
necting the dorsiil spines has iM'coine obsolete, and the species then represents* the genus TracMnotun^ as 
underst/Mxl by Cuvier <fe Valenciennes an<l others. Finally, in old age, the teeth of the jaws, palate, and 
pharyngeal bones have fallen out, and the lol)es of the dorsal, anal, and caudal fins attain their greatest 
extensicm and l>ecome i)ointed. This final stage has been made known by Hoi brook under the new 
generic name of //oMro/cY//?ii.«»" (Gill, Proc. Ac. Nat. Sci. Phila. 1862, 440). The pseudobranchife also 
disappear in old individuals. 

Some species of Trarhhioius {carolhniA, etc.) are among the most highly valued of our food-fishes. 

(I, Dorsal with 19 or 20 soft rays; anal with 17 lo 19 soft mys. 

b. Body very rntieh eompres-Mfd; sides with narrow blaek ero.*vsbars; lobes of vertical fins elongate, reaching past 

middle of caudal fin in adul t glaucuft, 96 

65. Body moderately compressed; sides witlioui narrow black cros.sbars; IoIh's (»f vertical lins shorter, rarely reaching 

base of caudal; lobes of dorsal and anal u.Mially lilacki.sh. 
r. Body broad-ovate; back arched; greatest depth at all ages nearly two- thirds length of body; profile from nofltril 

to dorsal everywhere nearly evenly convex; axil without black spot falcattuf, 97 

cc. Body oblong, the profile not strongly archt*d; depth in young and old 2 to 2.6 in length of b9dy; dorsal lobes 

low goodci 

mi. Dorsal with 2.5 to 27 soft rays; anal with 22 to 26 soft rays; body oblong, rather robujst; greatest thicknen 3 in greatest 

depth of body; depth less than half length; lobi^ of vertical fins short, not black: sides without dark crossbars. 
d. Dorsal with 25 soft rays; anal with 22 soft rays; profile from snout to procumbent spine evenly convex. 

c. Body very deep, depth about half length argerUfris 

ee. Bo<iy moderately deep, depth about 2.5 in length darolinus, 98 

fid. Dorsal with 27 soft rays; anal with 26 cayennenm 

06. Trachinotus glaucus (Bloch). Onff-topmU; Pompano; Pahmeta. 

Head 4; depth 2; eye 3.6. I), vi-i, 19; A. ii-i, 18; pyloric cseca 13. Body elliptical, much 
compressed; snout blunt, subtruncate, vertical from mouth to horizontal from upper edge of the eye; 
profile from supraorbital to front of dorsal tin convex. Mouth nearly horizontal; maxillary nearly 
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reat^hing vt*rtu-al from nii(l<il(' of t*yo, its length IJ in lu'iwi; jaws without teeth in adult; dorsal flpiniw 
separate in adult; dtuval an<l anal fins fal<*ate, anterior soft rays rea<!hing middle of caudal fin; dorval 
Io1k> l.r», anal 1.75 in length of Ixxly; ventrals reaching four-fifths distance to vent, their length 2.4 in 
head; caudal very deeply forked, its IoIk'S nearly half length of >M>dy. 

Color, hluish abf)ve, gohh-n helow; loin's of d<»rsiil and anal very dark; n»st of fins jMile, with 
hhiish e«lges; caudal hluish: jwctonds gohlen and hluish; ventrals whitish. I^xly crossed by four 
hlack verticid Ittinds, first under prcK-undnMit spine, wcond under thinl dorsal s)>ine, third and fourth 
under soft <lorsal;a hla<*k sjiot repres<«nting a fifth Inuid on latenil line l)etween last rays of dorsal ami 
anal, this sometimes ohsolete; the position of the hands a])i>earing to l)e snhject to slight variation. 

Young individuals, 2 inches in total length, may Ih' descrilnMl as follows: Ilesid 2.9; depth 2.6; 
eye 4; <iorsal profile ami general f(»rni iis in athdt; anterior tlorsal an<l anal rays not pro<luced; caudal 
les.s <leeply forked. Color, hright-silvery, merging into metallic-hluish on l)ack and ytrllowish on lower 
sides and l)elly; the four dark vertical hars very faint, hut usually distinguishahle with a lens, even in 
very small sj)e<-iniens: the first of these very short and under jjrocundxmt spine, seivmd longer and 
under fourth sj)ine, thinl and fourth under soft <lorsal; the dark s|M>t on posterior jiart of lateral line 
u.Mually not evident; anterior rays of dorsjtl and anal and outer rays of caudal hlack. 

Comparing young examples in ourcolle<*tion from Porto Kico with spcK'imens of similar size from 
Woods Hole which have In^en identifie<l as the young of T. ifnodci^ it is found that they are difficult to 
distinguish. Thegeneral form, proportional measurements, fins, ami general coloration are very much 
alike, but the hlack vertical hars are apiwirently n<)t i>resent on the Woods Hole specimens. 




'.M. — Ti'irliinntiit^ iihuinix. 



This sjKHries attains a length of a foot or more and is a handsome fish, though not highly esteemed 
as ffXMl. In P«)rto Kico, however, it is hamlkNl hy the fishermen and s<HMns to rank with the species 
(»f < Uranj' in food value. It is foimd in troj»ical America from Virginia to the Carihln^an Sea; generally 
1*01 mnon from the Carol iniL< U> Flt»ri<la and in Porto Ric(». Our colle<"ti(»n contains examples from 
Mayaguez, Agiuwlilla, Ponce, and LsiiU'l St»gunda. Mr. (Jray's colleitticm has two from San Geronimo. 

rhiti^nhnt fflaHCUf BUx-h. IitithyoloKia. i»l. Jio, 17>*7. Martliwiu*'; on a dniwinj? l»y IMutnior. 
Trnrfij/m^fui* tjtntimn. INh'v. Fsiuiia IMiort^j-Kiqiu-na. XMi, iwi: Stahl, 1. ('..77 and ir»l. ISS:;. 
Trurhiiuttfiit ijfnurini, .l(»nlan tV Kvt'nnaiin. I. «•.. (MO. l^W. 

97. Trachinotus falcatus (Liniueus). Rnmul Pampamt: Pnhmda; Permit. 

Hea<l .S.f): depth \Xk eye .'1.9: snout WXr, maxillary .S; mandible !i.4: interorlntal 2.25; 1). vi-i, 
19: A. ii-i. 17; jK'ct«»ral 1.4: veiitnil 2.7: <audal O.S: scales very numen jus. 

PxMly ovate, com J >n*sse<i, hack jrreatly elevated; j)rotile of snout nearly vertical: mouth small, 
maxillary rwiching nearly <»r <juite to middle of eve; teeth <le4'iduous. in villiform hands in younger 
individuals: anterior ray of .h»rsal and anal niurh pn.<lnced, that (»f tlorsal reaching heyond |M)sterior 
end of lin, 2.5 in Imdy: that of anal shorter, .'»..*> in l)ody: ventrals very .»»mall, rea<'hing vent: cau<lal 
widely forkiMl. the IoIk-s long. 
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Color ill life: Upper parts bluish-silvery, lower parts silvery; produced dorsal rays black out- 
wardly, anal spines and product^l rays reddish-orange, rays blackish at tips; inner edge of caudal lobes 
lemon, outer margin blackish; ventrals reddish. 

T. falaituA is known at once from the other sjR'cies of the genus by the form of ttie body and the 
elevation of dorsal and anal rays, which are longer than in any other of our Atlantic species except 
T. glaums. Its range is from Csi\)e Cod to Porto Rico an<I Brazil, common southward, apparently only 
the young occurring in the Gulf Stream as far north as Woods Hole. It does not seem to be at all 
common in the Indian River, Florida, though it occurs in some numbers, especially in the southern 
part of that region. It is not well known to the tishermon, only a few of whom ha<l any name for it. 
These calleii it " j)ermit," prol)ably confusing it with the nuich larger species, T. gooilei. It is regarded 
as a fair food-lish. The majority of the siHicimens seen in the Indian River weighed less than a pound 
each, and the largest about 3 pounds. In Porto Ri(!o it is held in considerable esteem, ranking perhaps 
with most other species of the family. It apjwars to be abundant, as specimens were obtained by us 
at San Juan market, and at San Antonio Bridge, Palo Seco, Mayaguez, Puerto Real, Boqueron, Ponce, 
Arroyo, Ilucares, and Isabel Segunda. It api)eare<l to be counnon in most of the markets. Our 
Porto Rican specimens range from 1.4 to 7 inches* in length. 

lAjbnis/alcatius Linnajus. Syst. Nat, cd. X, 2M, 1758, Anieri<'rt. 

Chsrtixlon rhovilunden Bloc'h, IchthyoloKia,pl.209, 17S7, Mnrtiiu«iue; on ii drawing by Plumier. 
Trachirwtwsfmcus Cuvier <t Valenciennes, Hi.st. Nat. Poiss., VIII, 110, 1831, Brazil. 
Trachinotus ftpinomtt De Kay, N. V. Fauna: Fishes, 117. pi. 19. lig. 5;^. 18^2, New York Harlx^r. 
Trachynotntt ovatus, Poey, Fauna I'uerttvRiqueila, 33:i, 1881; Stahl, 1. e., 77 and Ifrl, 188:?. 
Trachinotus falcalU9,J<m\vii\ &. Evermann,l.c.,941, 18%. 




FlO. 38.— Trachinotus falctUuif. 
98. Trachinotus carolinus (LiiinfFUs). Cmnimm Pompmw. 

( Pl.ATF. 10.) 

Head 3.5; depth 2.33; eye 4.1; snout 3.7; maxillary 2.8; mandible 2.4; interorbital 2.7; D. vi-i,. 
24; A. ii-i, 22; pectoral 1.4; ventral 2.2; caudal 9; scales very numerous. Body oblong, compressed, 
moderately elevate<l; caudal pe<luncle short, slender, and much compressed; mouth small, horizontal, 
jaws equal, maxillary reaching the middle of eye, the teeth in jaws in villiform l)ands in the young, 
finally deciduous; a procuml)ent spine before dorsal; spinous dorsal short and low, spines connected 
by membrane in young, l)ecoming embe<l<le<I in the flesh with age, membrane disappearing; anterior 
rays of soft dorsafand anal elevated and fah^ate, 1.4 in head in young of 5 inches. 

Color, bluish above, silvery l)elow with golden tinge; i)ectoral and anal light-orange, shaded with 
bluish; anterior lobe of soft dorsal dusky in young. 

Found on the South Atlantic and Gulf coasts of Unjt^d States, ranging north on sandy shores as 
far a-^ Cs.\yQ Cod; said to be rare or accidental in West Indies an<i Brazil, though we found the young, 
from 2.5 to 5 inches long, in considerable numlx^rs at Palo Seco, Mayaguez, Ponce, and Isabel Segunda. 

The pompano is perhaps the most delicious of all food-fishes. The richness, finnness, and delicacy 
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of flavor of itH f\vA\ ron<ler it Hupt'rior not only to all other members of the family to which it belongp, 
])ut to any other tish. On the east and wei>t eoastw of Florida and alx)ut Key West it is held in the 
hi^jht^t esteem and is moi?t assiduously sought by the commercial tishermen, to whom it bringB the 
hijrhest pricv. It reaches a maximum length of nearly 2 ftH?t and a weight of 6 or 8 pound»i. The 
average weight of those taken in Indian River, Florida, prolwbly does not now excee<l 2 poiuidi*, 
though U'fore commen'ial lishing on that coast was so vigorously i)n)He<'ute<l the average weight 
was much gn»ater; one was seen 21.5 inches long, weighing 4.5 ]K)unds. At Key West the averagi* 
weight is said to bt* alxmt 1.5 ]>ounds and the maximum 5 pounds. 

The hal)its of this impf)rtant fish have never iK'en carefully studi<'d, and its life-history therefore 
is not well known. It cKvurs in the Indian River throughout the year, but is said to U* most abundant 
in the winter months. The l)est fishing is from January to early April. It is prolwibly common in the 
summer months, but is not fishe<l for then, ll is mo.st abundant a})out the inlets, playing in and out 
with the tides. It nms in bunches or si-hools and is easily influenced }>y changes in tempt^rature, 
seeming to jirefer rather warm water, and continued cold weather cAuses them to leave the river 
temporarily. At Key West the i)omi)ano is foun<l only in t\w winter when the cold weather drives 
it south. It is fished for then* with hook and line, while in Indian River nets are used. 

The food of this fish seems to consist very largely (►f small bivalve shells and small crustaceans. 
They fei^l extensively al>out the inlets, in the surf outside, and are often s<vn feeding near shore. 
They an* said Ut have the habit of digging in the mud or sim<l, which is prol)al>ly done in their search 
for f(K)d. Not nmch definite inf(>rmation couM In? obtaine<l concerning the abundance or the habits of 
the ixmijttino in Porto Rico. The sin^cies was uot found in any of the markets of the island nor were 
any large individuals^seen. Our examples are smaller than any we have seen from Florichi, but are 
alK)ut the size of those usually ol.)serve<l at Woods Hole in August and S<'pteml)er, and from which 
tliey do not seem to differ. 

The Porto Kican fishermen seem to recognize the sjKK^ies as an imjK)rtant foo<l-fish, but not as 
being at any time abundant. Tlie shore of the island is, in most places, unfavorable to this fish and 
it is probably not found in (considerable numl)ers except on the more sandy, protecttnl iM)rtion8. 

ii<Vfttro*Umt caroiinu* Linna'U*», Sy«t. Nat.. e<l. XII. 490, ITOe.C-iirolina. 

f TravhywduH arffniU uif CvwivT Jic Valenciennes. Uhi. Nat. Poiss.. VIII, 410,1831, New York and Kio Janeiro. 

Trarhi/notits ntftrt uif CuvlvT & Valencienne?*, Hist. Nat. ToIkm., VIII, 414, \KU, Martinique. 

Traehijiuttu)! pnunHinm Cuvier <fc Valenciennes, Hist. Nat. Poii«., VIII, 4ir>, 1H:]1. Brazil and Charleston, 8. C. 

Trachimttuf aintliuui*, Jordan & Kvemmnn. 1. c., W4. 1S96. 

Family XXXVII. STROM ATE I D.4:. The Fiatolas. 

B<Kly compresse<l and more or less elevate<l, covered with small or minute cycloid scales. Profile 
anteriorly blunt and roundtnl. Mouth small. Pri'maxillaries not ])rotractile. DtMitition feeble; no 
tw*th on v<nner or jxilatines; j)haryngeals little developtnl; (esophagus arme<l with numerous horny, 
barlH»<l, uT hooked teeth. Oj.)ercular Ixmcs smooth, not serrate. (4ills 4, a slit behind fourth. (Jill- 
membranes either separate and free from {Stroimiteinn) or brr)adly joined to isthmus (Slrnmaienxdina')^ 
restri<*ting gill-openings to sides, as in (^hidodipUnm. (iillrakers rathtjr long. Pseudobninchitc prt»s(*nt. 
Cheeks scaly. Preopercle entin^ or serrate. Lateral line well develoi)e<l. Dorsal fin single, long, 
with the spines few or weak, often obsolete; anal fin long, similar to soft dorsal, usually with 8 small 
spines, which an^ often depressible in a fold of skin; v<Mitral.s thoracic, i, 5 in the young, but re<lu«Ml 
or altogether wanting in the a<lult; caudal fin well forke<i. Usually no air-bladder. Pyloric C4eca 
connn<»nly numerous. Vertebne 80 to 'M\. 

(I. Dorsal an<l anal fins very hi^h in front, anterior lobe falc4ite; lM»dy snlMirbicnlar Peprilus, 62 

«»i. Dornal and anal tins n»o<lerately elevate<l in front, anterior lobe scan-ely falcate: side with a series of large, wide-««*t 
I>ores above lateral line Pokonotis 

Oenns 62. PEP&ILUS * Cnvier. The Bntter-flshes. 

Body ovate or .'<ul)orbicular, strongly compresi^iMl, tapering into a slender caudal [KNluncle, which 
is not ki*ele«l or shielded. llea<l short, compressed, profile o]>tuse. Mouth small, terminal, jaws 
sulHM|ual. Pn^maxillaries not protractile, .laws each with single series of weak teeth. Scales v«Ty 

♦Tlir name Hhmnhus Ijuvpetlc i iNHh, \vhi«"h hao; lonKbern in u«<f for thi"^ Kcnu.s. in preoccni>ied hy JitioinhitM Humph- 
reys ^17V^7t, a Kt^nus of niolluslis. The next available name is J'tprilns of Cuvier U817). 
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small, cycloid, silvery, loosely inserted, extending on vertical fins. Opercular bones entire. Gill- 
membranes separate, free from isthmus; gillrakers inoilerate. Lateral line continuous, concurrent 
with back. Dorsal fin long, more or less elevated in front, preceded by a few indistinct spines; 
usually one or more procumbent spines in front of dorsal and anal, each of these with a free point both 
anteriorly and iK>steriorly; anal fin similar to dorsal, or shorter, lujually with three small spines; 
ventral fins wanting; a single small, sharp spine, attached to pubic bone, occupying the place of the 
ventrals; i>ectorals long and narrow; caudal widely forked. 

There are but few species of this genus, mostly American. Pejyr'dm differs from Siromalens chiefly 
in the pn)ininence of the pelvic Inme, which projects in a lamina l)eyond the skin. Species of Stromateus 
occur in Europe and South America, but none within our limits. 

Only one of the two recognized species is known from Porto Rico. 

a. Dorsal rays in, 43 paru, 99 

aa. Dorsal rajrs about in, 89 zanthurut 




Fig. d9.—P(prifusi)ani. 



99. Peprilus paru (Linna}us). "Pa/omda"; UarveM-fiah; Puppy-fish. 

Head 3.6; depth 1.5; eye 3; snout 4.7; maxillary 3.5; mandible 3; interorbital 2.5; D. in, 42; 
A. II, 39; pectoral and caudal 2.5 in l>ody; scales about S)0. 

Body nearly circular in outline, strongly compressed, with a very short and slender caudal 
pe<luncle; head small, not at all pointed, its anterior outline scarcely breaking the nearly even cur\-e 
from above and below; mouth very small, oblique, lower jaw not projecting, maxillary reaching front 
of eye; teeth in jaws small and weak, uniserial; lateral line unarmeil; dorsal and anal fins falcate, 
their anterior rays much produced, those of anal reaching base of caudal or beyond, those of dorsal 
shorter, reaching middle of fin when depressed; caudal lo>)es long, equal, the fin well forked; ventrals 
wanting, a small spine similar to anal spines in their place; scales somewhat deciduous. 

Color in life: Pale-blue above, silvery on sides and below, rich bluish or purplish iridescence 
everywhere; inside of mouth and tongue inky-black, the jaws pale. 

Atlantic coast of United States from Massachusetts south to Jamaica, Porto Rico, and Brazil. 
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Thin pfKTieH reachen a length of H to 8 inc}u»s, a weight of a half iK>un<l or more, and is a highly 
valiRKl [uin-lish, particularly common along our south Atlantic coat^t. It if appan*ntly not common in 
Porto Rico, a^ only two PiKMrimenH were obtaine<l, 6.5 and 7.5 inches long, respectively, from the San 
Juan market. 

7\irM BraMUnifc con(fener, 81(»ane, Hlsi. JHmaicu, 2>i.'», i?27. .Innmica, 

Stromatftnf fMru LiiiiiiiiiK, Syst. Nat., t*<l. X, 24H, 175s, Jamaica; lMi.st»<l onSloane. 

Chuioflon ii//7/fVMi/M Liiiiin'iis. Syst. Nat., Cil. XII. 400, ITfifi, Charleston. 

Strruuittifx itnrtlfiiii Bl<K'h &, S«'hnfidcr, Syst. lehth., m, IHOl, ('liarleHton; after LinnajUH. 

Stntmutniit loiiffiju'iiniH Mitchill, TraiiH. Lit. A: Phihw. 8<X". N. Y.. I, ISlfi, 3(36, New York. 

Jihitnibuif jHiru, Jordan & Everniann, 1. <•.. VH'.6, lhlH». 

Fritriluif jmrn. Jordan & Evemiann, 1. c, 31tf7. 1900. 

Family XXXVIII. CHEILODIPTERID/E. The Cardinal-fishes. 

Bo<ly oblong or elongate, sometimes compressed and elevated, covered with rather large scalefl, 
which are striated and ctenoid or wmetimes cycloid; chwks scaly; lateral line continuous; cleft of 
the mouth wide, oblique; villifonn teeth on jaws and vomer, and sometimes on palatines; canines 
sometimes present (teeth wanting in BrephoHtomn) ; preoi)ercle with a double ridgi», its e<ige entire 
or slightly ser rat e<l; oi>ercular spine little develoiHjd; lower pharyngeals separate, with sharp teeth; 
pseudobranchiii' i)resent; branchiostegals or 7. Dorsal tins well separate<i, the first with 6 to 9 rather 
strong spines; no dorsal sheath or furrow; anal fin short, usually with 2 spines, sometimes with 3 or 4; 
ventral fins thoracic, i, 5, without axillary st^le. 

Small fishes of the tropics, especially abundant in the East Indies, some of them in fresh water, 
most of them in rather deep waters. Color often bright-riHl. (lenera alx)Ut 15; species atiout 130. 

Cheii.odipterin.«: 

a. Bo<ly oblong, not prcatly compressed nor jrreatly elongate: anal spin(w 2, rart'ly 3; teeth present In jawH at leant. 

b. Anal (in with two spine?: soft rays usually 8 or 9. 

r. (.'anines none: teetli all villifonn: lateral line normal. 

(I. Palatines with teeth. 

€. Scales largti.ao to ;J0 in lateral line. 

/. Preopen-le with its posterior e<lge distinctly somue. at least in young Apogok, 68 

ff. Preojion'le with its ri<lges entire at all aigj's APor,oNicHTnYS,(>4 

1 1. Scales small, 40 to l.=> in lateral line Ol^nmAXlA 

</'/. I*alatines ttMtthless: teeth mtMU>rate: ey(; very large; Innly el<>ngate: scales rather small: prtH>p«»rcle entire or 

nearly so Epigonus 

<r. CnninfS pres«Mit in jaws. Dorsjil spines 6: Of)erole unarme<l; anal spines 2 Ciieilodtpterus 

U). .Vnal tin with ',\ spines and M .soft rays: no teeth <m vomer or palatines: no canines: caudal nmnded; operclcs 
entire: Unly mo<lerately elongate Amiichthyb 

SCONBROl'IN.K. 

no. iUn\\ elongate. the form ai»proaching that of the barracuda (Spht/r.rnn); mouth large: anal spines 3 or 4. 
<h Teeth sulKMiiuil, without distinct canines; preoiK.'rcle serrate. I) vii-i.lO: A. iii,7: scales small, alxmt (50. 

.^HHYR.«NOra 

r/f/. TiH'th unequal, jaws with long canines; preoi>enMe entire or nearly S4>. 
h. Swond dorsal and anal long. each of 12 to 14 soft rays; «>fl parts of vt-rtical fins scaly: scah^ rather small. 45 to 50. 

S<OMBROPB 

hh. Sewmd dorsal and anal short, each with 7 to 9 soft rays; vertical fins s<'arccly scaly: scales large, about 30. 

HVPOCLVIKJSIA 

Genus 68. APOOON Lac^pMe. Kings of the Mullets. 

HfMly oblong. <'ompres.*<ed, covere<l with larjre ctenoi<l scales. Uiteral line continuous, with 20 to 
30 scides. lUwl large; mouth wide, oblicjue, maxillary extending to Ih*1ow middle of laiye eye; 
villifonn ttH»t!i on jaws, vomer, and palatiix's; no <'anine teeth; preofH*rcle with a double ridgt*, the 
{h\\h* somewhat serrat<*, at least in the young, iKM-oming eiitin* with ag<* in some si>e<'ies; oi>ercle with 
spine iK'hind. (Jillrakers rather loni:. Oorsal spines «> or 7, stron;:; seccmd dorsal remote, short; anal 
with 2 spines and s or *.) soft rays, >ecoii<l ninch the longer, soft part similar to soft dorsal; i)ectorals 
an<l vent rals moderate; vertebra* 1 1 14 = '20. Warm sea>^; the sjKM'ies numerous. 

II. Base «»f eaudal with a <listinet r«»und l»ljuki'»li blon-h (nirely wantinvr). 

h. na^e of yoft dorsal witlK.ut blmki-li siddle-likr hlctch. 

r. open'le without dark *-Txit: <-lif*k uitlioiit «»videm dark dot*;; M)fi «lorsil mueh hiirher than spinous; scales 

2M t( » IiO iuifH'rbij' 

an. Bum* of caudal without blackish blotch. 
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(t. Soft dorxal with a round black bloti'h below It and a jdmllar one on caudal peduncle above; Hcales 26... ntacuUittut 
dd. Soft dorsal and caudal peduncle without n>und black s\HtXH. 
e. Bo<ly with few black Hpecks or none; a blackish bar between la«<t rays of Hoft dorsal and anal; another on caudal 

IMxluncle hintttatuB 

(e. B^Kly covere<l everj'where with blackish dots, like fly-specks: no other distinct markings; scales 25.. pujmnUnriuB 
aaa. A broad Haddle-Iike dark blotch on caudal peduncle: scales 27 eeilicauda, 100 

100. Apogfon sellicauda Kverinann ik Marsh, new species. 

Head 2.6; depth 3; eye 2.7; snout 4.75; maxillary 2; mandible 2.2; interorbital 4; D. vi-i, 9; A. ii, 
7; scales 2-27-10. Body rather short; heiil hir)?e; traiidal pedmicle long, deep, and compressed; mouth 
large, little oblique, maxillary reaching pat^t pupil; eye very large; preoj)en*le finely serrate; scales large, 
finely ctenoid; lateral line compiete, following curve of back. Fins mcKlerate; second and third dorsal 
spines longest; first anal spine very short, second alx)Ut ecpial to eye; pectoral long, 1.65 in head. 

C/olor in life: Rich scarlet, nearly uniform; a jet-black spot as large as pupil on opercle and 
another of same size on side between lateral line an<l l)ase ai soft dorsal; a dark blotch from opercular 
spot to eye, beneath which are a few brownish specks; axil of i)ectoral somewhat dusky; top of head 
and snout with small black specks; caudal petluncle with a broad saddle-like dusky area close to base 
of caudal fin; a few small dark specks on dorsal, anal, and caudal fins. 

In alcohol, the color fades to pale yellowish-white, the black sjKjts and specks persisting. 




Fio. 40. — J/>of/o;j ndfirnuda. 



This interesting 8i>ecies is evidently close to A, mnmlatun, but differs in its much larger eye and 
in coloration. In four siwcimens of J. maruhiiun examined the eye was 3.25, 3.3, 3.5, and 3.5 in head, 
respectively. A specimen of the same size as the tyin* of the present species has the eye 3.5 as against 
2.7 in said type. The coloration is also very different. In A. inarulatus there is a definite lateral 
black spot alH)ut the size of the pupil on the upi>er posterior part of the caudal peduncle; the opercle 
and p<»stocular region in some specimens have a few minute dark si)ecks sometimes forming an obscure 
oj)ercular blotch; and the tips of the anterior dorsal and anal rays and the outer caudal rays are quite 
black. In -1. seUicanday instead of the definite black spot (m the caudal pedimcle, there is a broad 
ilark saddle-like area completely surrounding the iieduncle except, possibly, at the imder edge; there 
is a definite black spot nearly as large as that under soft dorsal, on the middle part of the opercle, and 
from this a broad dark band nms forward t<j the eye. Tht* tips of the cautlal lobes and of the anal and 
soft dorsal are broken in the tyjHi, but they do not seem to have been black, as in J. viaeulatm. 

This species is based \x\yoii a single sinn-imen, l.(>,3 inches long, obtained Febniary 11, 1899, on a 
coral reef at Culebra Island. Type No. 49529 U. S. N. M. (sheila, saddle; cauday tail. ) 
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Oenns 64. APOOOinCHTHTS Sleeker. 

Thin genus differs from Ajwgon only in having the preoi)ert'le entire at all ages; scales very lanpe 
(20 to 26) and cycloid. Small Hi>eciei«, similar in habit to tho.se of Apogon^ found in the tropical fleas. 
The genus is scarcely distinct from Ajhxjoh. 

n. St'ales Jn lateral line 21 to 23; body with many darlc fM»Intji. 

h. Wntrals short, not reaching vent: dorsal rays vi-i, 9 oiMhtfylOl 

W>. VcntralN long, extending beyond anal; dorsal rays vii-i, 'J tieOaius 

aa. Scales iu lateral line 30; ventralK long, roiiching beyond front of annl; body everywhere witn black specks; donal 
vi-i, 9 jnmotiaUaiiu 




Fig. il.—Apftfjonichthys aluiut. 



101. Apogronichthys alutus (Jordan & Gilbert). 

Head 2.4; depth 2.75; eye 8; nnout 4.75; maxillary 2; mandible 1.8; interorbital 4; D. vi-i, 9; 
A. 11, 9; wale.'J 1-22-7. Bcxly nhort and <leep; head compre^»}^ed, short and liigh, it« height at occiput 
six-Hewnth.M it.^ length; nnout sliort and blunt, les.** than interorbitiil width, about half diameter of 
orbit; mouth v«Ty oblique, maxillary reaching iK'vond pupil, but not to i)<jst<*rior maiyin of orbit; 
length of maxillary 1.75 in head; ^eeth in narrow villiform bands in each jaw, thone on vomer and 
palatincH minute; eye of nioderab* nize, 2.8 in hea<l; orbital rim elevate<l alH)veand Ix^hind; interorbital 
width 8..'W in head, with a low nicMlian longitudinal ritlgi*; lM)tli ridgt's- of prt»opercle entire; ojjercle 
without Hpine; gillrakers HlendtT, longest rather mr)re than half diameter of orbit, 8 or 9 on anterior 
branch of outer arch. First don^al low, of (y rather weak si)ineH, its ba** two-fifths length of heail, and 
(Mjual t(> greatest height of fin; second dorsal high, longest ray 1.5 in head. Anal similar to second 
dorsjd; sc^cond anal spine half h»ngth of longest my, which is containiMl 1.75 in head; caudal 1.33; 
ventrals not reaching vent, l.t»«>, and i)ectorals 1.75 iu length of head. 

Color, rusty-HMl, with silvery hist<'r; sides of hea<l little re<ldish; brxly an<i fins everywhere 
much soiled an<l freckled with dark jM»ints; first dorr-al bla<kish, thickly j)unctate; second dorsal, 
anal, and caudal yellow, smutty, with dark j)oints. posterior half of the caudal mon» dusky; ventrals 
smutty- yellow; jHt'torals colorless. 

Found on the SnapiK*r Banks off IVnsai'nla uiul Tainj>a and at Torto Kico, where one sjH'cimen 2 
inches long was .<eined in (iuanica Bay January 2S. rmil now the only spe<'imens known had Ikh'U 
obtaintnl from the stomachs at re<l snappers, AVo/z/.i //m min, which i>ro]>ably all came from depths of 20 
to 50 fathnms. The finding oi thi> si)4'«'i4.'s in shallow water near the shon» is therefore an interesting 
addition to our knowliMlge of its habit.-. 

Jy/'yf/'/i* »i////MH.T<)nlan iV: Jiilbert. I'nx-. T. S. N. M. isvj -jtm, sna|»p»'r Itiinks <>IT ^v^•^l <ojisl «>f Klf>rida. 
Aj^'f/onir/ithysidutuM. .hmliiii iV Kv».'rmjinn, 1. <-.. 1 llu. IK**^. 
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Famil) XXXIX. CENTROPOMID^. The Robalos. 

This family is defined thus by IVofessor Gill (Proe. U. S. N. M. 1882, 484) : 

"Typical acanthopterygians with the postorbital portion of the skull longer than the oculo^rostral ; 
the parietals behind the constriction continuous with the epiotics and transverse lamina? arising from 
the supraoccipital crest, the three together forming a well differentiated posterior oblong pentagonal or 
hastiform area; the re-entering i^rietal sinus, with its anterior margin, produced forward nearest the 
opisthotics; the exoccipitals well developed and contiguous above the foramen magnum; the vertebrae 
in typical number (10+ 1-*) and longish; the anterior two partly coossified and the first with selliform 
apophyses extending backward and embracing the second vertebra; the vertebra? mostly with fovea? or 
pits for the ribs and only with develo})ed parapophyses for the posterior (6 to 10) pairs of ribs; the 
KH'cmd neural spine suberect, and with laminiform extennions, which embrace the first; neurapophyses 
and neural spines of other vertebne depressed at their bases continuous with the zygapophyses in 
front, and slightly curved upward at their tips; the hji^mal spines resembling the neural." 

Sul^>cular laminae produced U'hind in a pointed process. External characters are the elongate 
l)ody, with elevated back, straight alxlomen, and angulated ba**e of anal. * Scales ctenoid, varying in 
size, lateral line conspicuous, extending on caudal fin, the tu])es straight, confined to basal half of scale. 
Head depressed, pike-like, lower jaw projecting; villiform teeth, in bands, on jaws, vomer, and palatines; 
tongue sm(X)th. Maxillary broad, truncate behind, with a strong supplemental bone. Pseudobranchiae 
present, small. Preopercle with a double ridge, |M)stcrior margin strongly serrated, with larger spines 
at angle; preorbital and suprascaimla serrate<l, oihtcIc without true spines. Gillrakers long. Dorsal 
fins well separated, first with 8 spines, first and second sh<jrt, third and fourth longest; anal with 3 
spines, second strong, third long and slender, these tins moving in scaly sheaths. Caudal forked. 
Ventrals large, i, 5, inserte<l well behind pectonils, a scaly process at their base; pectorals narrow and 
rather }>ointed, ujiper rays longer than lower. Branchiostegals 7. Air-bladder well developed, simple, 
or with appendages anteriorly. 

This family cf)mi)rises alH)ut lo species, all American an<l referre<l to one genus. They are game- 
fishes, excellent as foo<l. 

OenuB 65. CENT&OPOMTJS Lac^p^de. The Robalos. 

The characters of this genus are included in the alK:)ve. 

In American waters this genus contains 14 species, as recognized by Jordan & Evermann, only 2 of 
which are known from Porto Kico. All the species arc of some value as food-fishes and some of them 
reach a large size. They occur on lK)th coasts of troi)ical America and are fishes of shallow or moderate 
depths, two or threi? of them even ascending fresh-water streams for considerable distances. 

(I. Preorbital entire or very faintly sernited: spines of tins ino<leriite. nonr more than half head; lateral line black, 

withutx>ut70 wales fp4)resi: eundal tin snort: air-hliidder usually with reenrved api>endages at its anterior 

end; anal with (i soft rays, the last eUfi to base. Si/e lar^e. 

b. AppendaKes to air-bladder hhon, shorter than eye; seeon«l anal spine projeetinj? I >eyond third undecimalift,M2 

an. PreorbiUil with well-di\ eloped retrorse ttcth, espec ially p(»^teriorly; air-bladder without appendages; spines 

longer. Si/.e eoniimratively small. 
r. Latenil lln«i in a narn>w blaek streak. 
d. Seak's nio<Jenite or large, W to 60 in lateral line; second anal spine very strong; ventrals more or le.ss dusky, u.sually 

brnadlv tipiHHl with black; anal rays iii. 7. second spine a little shorter than third. 

f. Scales in lateral line 57 to fiO; .second anal spine very long, 1.25 to 1.60 in head; depth of body 3.60 in 

length pedimaeulu 

c€. Scales in lateral line 51 or 52; suH'ond anal spine 1.66 in head. Boily more slender, the depth 3.75 in length., cuviii t 
dd, Si-ales small, about 70 in lateral line; ventrals pale; secon<l anal .spine strong, equal to depth of body; anal rajs 

111,6 mexican us 

cr. Lateral line pale, not in a dark stripe: ventral fins yellowish, without black tip. 
/. Scales very small, about SO; sides of Ixxiy parallel with each other; second anal spine longer than third, cqnal to 

depth of body; anal rays in, 7 paraUduB, 103 

ff. Scales small, 65; second anal spine very long. alx>ut equal to depth of body; third anal spine same length; angle 

of preopercle with about 6 long, comb-like teeth; anal rays ni, 7 '. pcdinattut 

fff. Scales large. 49 to 53 in lateral line; eye nnxlerate, about 6 in head; anal rays in, 6. 

g. BiKly moderately elongate, the depth 3.'25 to 3.«i6 in lengin. 

h. Scales before dorsal small, 10 to 18 in number; maxillary reaching past front of pupil. Third dorsal spine half 

head; scales 51 annntug 

hh. Scales before dors»il not crowded, 10 to 1 \ in number: maxillary Uirely reaching front of pupil; third dorsal .spine 

less than half head ; s<ales 7-.'>:i-l 1 afflni» 

(j(j. Body more elongate, depth 4 in length; the sectmd anal spine excessively long, 1.4 times depth of the body; 

sea 1 es 5;} emi/crus 

F. C. B. IIKKV-IO 
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102. Centropomus undecimalis (Hloch). "AV/a///'; Snook. 

Head .'i; <U»pth 4.25; eyo 7. In; smmt :{.o; iimxilhiry 2.5, reachinj^ i)U**t tiii<l<lle of eye; interorbital 
tM|iial to eye; I), vii or viii-i. 10; A. in, H; scales 11-75-12, alxmt IS l)efore dorsal; gillrakerH 4 -r *•• 
BiMly .^tout, not nim-h fo!iii)rt\yHt*<l; liead long and iK)inted; mouth laon»; lower jaw ntrougly projecting; 
pn'orhital faintly or not at all s*»rrate; preopercle and interoiK»rele nerrate; subuiiereular flap hmaiil; 
tninial rid^^'s prominent; caudal i)e<lun<rle »tout, itH least width 2.5 in its least depths; fiiiH moderate; 
first and stH'ond dorsal spint^s very short, lirst sometimes absent, thinl alnnit 2 in liea«l; firut anal spine 
very short, swond very stronjr, alnrnt 2.H in head, usually a little lonj^^er than thinl, which in morv 
^Irnder; iH'etorals l<»n^, alxtut 2 in head; ventrals lt»n^, slightly greater than the pe(;toral; HCttlcfl di^mI- 
fnite. closely imbricate* 1, rather linn. 

Color in life: Irregularly iriilesttent-grcen alwjve; top »)! head grayish, che«*ks silvery, with gulden 
wash; lower jaw tlesh-color, with some bine; latenU line darkest i>osteriorly; side silvery, with lig:lit 
purjile irides<vn(v; nnd«T jwirta white; lins all pale, ventrals darker at tijKS caudal dark-edge<L 

Color in spirits: (ire«.Miish-olivc, si<les <lull-silvery, lighter below; tins all l>ale exivpt dornalH, 
which are dark; lateral line black. 

A common f(H.Ml-fish in Porto RicH), where it reaches a length of 2 or 'i iWt or mon\ Siiet'iinenH 
were obtaine<l at San Juan, Ponce, Palo S*co, Mayaguez, and Arroyo. 

St-ifrna undtx'inifi/nt Bl<K'h, lohth., VI, 60, pi. 'Mr.i. 17911. .Taiiuiicii. 

CtiUrojtomuit HiuUchnradmtun I.rficepOde, Hi.^-t. Nal. lN)i>».. IV, 2t>^, Iho-J. .luiDiiica: ufttT lil<j<'h. 
I'crralouhiiin Ijicv\k**\v, Hi.st. Nat. Pois.s, IV. :W7, IWrj. Cay<*nm'. 
>'/»/i»/r.rw(i <iMr<wrirtc/<> La(:cl>c<ie, IIij»t. Nal. PoKs.. V. '.V2l. IHKi, Martini<]iH'. 
r* ntntpi)mus apjtnidfcufatHtt PfH.*y, Memorias. II, 119. \>>t'*K Havana and ('irnliu'«:<»>. 

i Centropomus undficimalU, Puey, Fauna PiuTlu-Uitjnfna. :!-M. l^^l: Stjihl. 1. v., 1\\ un<l l»i2, 18S3; .Ionian Sl Kverinauii. 
1. C. 1118. 18%. 




VUi. 12. — i'f ntropfunu/i uivlwhiniHs. 

108. Centropomus parallelus P<K'y. *' A*o'/*i/o.'' 

Head 2.7; depth J^.^iS; eye 5.7; snout .S.4: maxillary 2.4. n^arhins: pa.»*t middle of eye; nian<Uh]e 
l.*i; interorbital 7, less than eye; D. viii-i, lO; A. in, 7; .nalo 12-80-14. Hack con.^iderably elevate<I, 
making IhhIv deeper and anterior profile mon* steep than in <\ nini,rinuiH.^. It <liffers al.»<o from that 
siHH'ies in the much le.»<s projecting lower jaw, stronger HTPiitinns of prinirbital an<l i>ivoi)ercle, smaller 
sc-.ilc.**, ami color of the lalcnil line, which i.< pale instead of black. 

Our sjH^'imens differ slightly from Poey'sdenTiption (»f C. immllrhin: Secoml anal spini* Init two- 
thinls flepth (►f Inxly, tliird vei-y nearly a.»* lung as second; otherwise i«lentical with it. 

Color, silvery in life, ini'lining to bra.-^-y-olive on i»ack: in spirits, faint longitu<linal streaks, |»ale 
U'low but brownish on back, traverse the rows of scal<*s. 

This i.*- a small sjM'cies, rarely exceedinLr a foot in leuL'th, found about Cuba, Santo Domingo, Portij 
Kico, and at IN'rnand)Uco. It enters rivers and lakes an«l may U* found at l(»ng distances from salt 
water. In Porto Kico it as<'ends the larger streams well toward tlie int«*riorof the island. Numi'rou> 
examples from the Kio Loiza were .>H*en hawked alM»ut the streets of Ca«:uas. One from this i>lace i> a 
loMt in length. <'. nmU'riinnHs also entei-s the risiTs but d<M> n<»t a>c«'nd .-o far as d«M"s this one. Kach 
s|>*»cies jxj.'-ssesst's .»^»me giune <|ualities and lM»th are sought by tin- loral anu'lei-s. TheU'.st lishing is 
Niid tolx* in theloweriM>rtionsof the Kiodi' la Plata, Maiiati. and the liio < ininde de Arecilx*. 

r, ntrtnnnnn'> pnralhhis INm-n. Mrniohas. II, r_1». 1np<>. IlaMniii mimI (iiiiMi. l'«»-. .Innlan tV Kvi-nnaiin. 1. c. IILI', is'j*;. 
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Family XL. SERRANID^. The Sea Basses. 

Body oblong, more or \e»» compressed, cc>verc<l with adherent seniles of moderate or small size, 
which are usually but not always ctenoid; dorsal and ventral outlines usually not perfectly correspond- 
ing. Mouth moderate or large, not very t)bli<iue, the premaxillary protnu^tile, and broad maxillary 
usually not slipping for its whole length into a sheath formed by preorbital, which is usually narrow. 
Supplemental maxillary present or al>sent. Teeth all conical or pointed, in bands, present on jaws, 
vomer, and palatines. Gillrakers long or short, usually stiff, anned with teeth. Gills 4, a long slit 
l)ehind fourth. Pseudobranchite present, large. l^)wer pharyngeals rather narrow, with pointed 
teeth, separate (except in C^utrogenys) . Gill-membranes separate, free from isthmus. Branchioste- 
gals normally 7 (occasionally 6). Cheeks and ()j)ercles always scaly; preopercle with its max^gin more 
or less serrate, rarely entire; opercle usually ending in one or two flat spine-like points. Nostril.v 
double. Lateral line single, not extending on caudal fin. Skull without cranial spines and usually 
without well-develoj>eil cavernous stru(?ture. No suborbital stay. Post-temporal normal. Second 
suborbital with an internal lamina supporting globe of eye; entopterygoid present; all or most of the 
ribs inserted on transverse proce.sses when these are develof)ed; anterior vertebrae without transverse 
processes. Dorsal spines usually stiff, 2 to 15 in nuinU'r; soft dorsal with 10 to 30 rays; anal fin rather 
short, its soft rays 7 to 12, its spines, if present, always 3, in certain genera (GrammisHmey Rypticinx) 
altogether wanting. Ventrals thoracic, usually i, 5 (i, 4, in Plcsiopinse), normally developed, without 
distinct axillary scale. Pectoral well develoiHMl, with narrow base, rays branched. Caudal peduncle 
stout, the fin variously formed. Vertebne tyi>iciilly U) 4^ 14= 24, number sometimes increased, never 
more than 35. Air-bladder present, usually .<niall, and adherent to wall of abdomen. Stomach 
ca3cal, with few or many pyloric appendages; intestines short, as is usual in carnivorous fishes. 

The Serrani(Lr include 60 to 70 gent^ra and about 400 sjn'cies; carnivorous fiehes, chiefly marine, and 
found in all warm seas; several genera found in fresh waters, comprising mostof the family of Pcrcicte, as 
understood by Giintherand others, exclusive of tli<jsc with imi)erfect pseudobranchise, those with one 
or two anal spines, those with the nunilKTof vertebra* increased, those in which the whole length of 
maxillary 8lii>8 under preorl)ital, and those with anal lin many-rayed, and cranium shortened behind. 

(i. Anal spines 3, well <leveloi>o<l. Dorsal tin sinple. sometimes deeply divided. 

b. Maxillary with u distinct Hupplemental l>one ( mrely obseured by the skin); doreal lusually divided or deeply notched 
r. Inner teeth of jaws not depressible nor hiu^iMl. 
Liopropomina:: 

(t. Soft dorsal hmgcr than spinous part: <lors4il deeply «livi<Ie«l. spines (5 to 9 in number; preopercle entire; vertebrae 
10 + 14 = 24; lateral line arched anU'riorly. 

e. Dorsal spines 9: caudal lunate Liopbopoma 

er. Dorsal spines 6; caudal truncate CHOBlSTimuM 

POLYPRIONIN*: 

fid. Soft dorsal shorter than spinous iMirt; vertebra- more than 21 (25to3(i); head without rugose dermal OflSifications. 
Teeth all villiform, without canines; S4>ft dorsjil with 10 to 12 rays. Head armed with rough spinlgerous crests, 
there being spinous pn)jeetions alM)ve the eyes and a rough. l»ony ridge on opercle. with others on post-temporal; 
dorsal fin low, continuous: tongue with teeth; dorsal spines 11 or 12; soft dorsal scaly; caudal rounded; ventral 

not inserted before axil of pectoral: pylorir <'a-ca numenais (about 70); vertebrae 27 PoLYPElON 

Epikrphelinje: 

cc. Inner teeth of jaws depressible or hinged; canine teeth more or less distinct, in fnmtof each jaw; scales small, 
firm, the top of head more or less scaly; lateral line running low (except in Gonioplcctrus, etc.); supraoccipital 
crest usually more or less encroaching on the top of the skull, so as to leave no distinct smooth area at vertex 
(except in VarMn): temp(>ral crests usually distinct; gillrakers various, generally small and short. Dorsal 
rays viii t<.» xiv, 12 to 20. number of spines usually not 10; anal rays ni. 7 toni, 12; ventral flns inserted 
more or less Ix'hind axil of pectoral; head unarmed, except for opercular spines and serrse on preopercle; soft 
dorsal scaly; sf!ales of lateral line usually triangular and cycloid; vertebra; almost always 10 + 14*124, rarely 
26 or 27. (Chiefly shore fishes, often of large size: all of them, so far as known, bisexual. 

/. Pectoral uns3rmmetric4il. its upper rays longest: dorsal spines 8; plectroid spine <m preopercle single, very strong; 
a strong canine on middle of side of lower jaw; opercle w^ith a long, knife-shaped spine; body rather deep: 
lateral line running high; jaws naked; scales .small, firm, and rough; caudal rounded; soft dorsal rather short, 
of 12 or 13 rays Qonioplectrih 

Xf. Pectoral rounded, symmetrical, its middle rays longest; canines usually distinct, in front 6f one or both jaws. 

g. Frontals with a transverse ridge on posterior part in front of supraoccipital connecting the parietal crests; frontal 
b«)ne8 without processes or longitudinal ridges on upper surface; dorsal spine-t always 9. Posterior proc^ess of 
premaxillary extending to betwwn fnaitals; mandible without curved canines on its sides; caudal not forked: 
scales ctenoid Petbometopon, 60 

gg. Frontals without transverse ridge. 

h. Dorsal spines 9; soft dorsal of moderate length and height, its rays 13 to 15; anal rays ni, 7 or 8; skull and head 
essentially as in Epinepfielus. snout not very short. front*iI regiimflatortronvex, supraoccipital crest continutHl 
forwanl over it; lateml crest short, low an<l diverging; mouth and teeth as in Epinrjthiftif BomANi'8,67 
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h/i. I)oi>h1 Hpliu>(( 11 (ruFfly 10. nrwrtfi. 
i. Parit'tal cn^Hts not prrxlucod forward on frontals; fnmlalH with imx-esM or knob on t-ach side, behind lii'erortiltal 
an'a; proniuxillary i)nK.'e»!es tlttin^ into a cHvity at anterior extremity of frontals. or Into an emarglruiticm 
of these b<im's; anal rays III, 8. or in. 9. 
j. ik'a\e9 of the lateral line normal, markeil !)y ra<liatinN: ri<ljfes. 
k. Cranium narrow alN>ve intororbital pjiace. deeply eoneave: (M'eipital en»st meeting intemrbital region. 

EPlNKPHKH*».r* 

kk. Cranium very broad and flat aljove; interorbitnl little eoneave. iN-eipital en>'<t disapin'arinK )K'for(> reaching Inter* 
orbital n-gicrti G a beuta 

,jj. S4a]e> of lateral line eaeh with 1 to fi stronK radiating ridges: eranitnn short, extremely broad, and dep rcwe d 
lK*twiH*n eyes; anterior pn)fUe of head a little eoneave: dorsal spini»s low; dorsal rays xi,16 PeoXIcROPh 

//. I'arietal erestM pro<lu<>ed forwani on fnmtals. 

/. FnmtalH with a pnM'es<t or knob on eaeh side behind interorbiial area: premuxillaries fitting inlu a cavity nt 
anterior extremity <»f frontals; anal rays m. s. rarely ill. y. 

ill. I'reoiK'rele with a single antnir^e iKMik or spine near atiKle; supnuK'eipital and [Nirietal creMtH not extending to 

between orbits; s<'ales etenoid AlphbhTKB, 69 

mm. Preo|>erele without antrorM> spine: supnuH'cijiital and i>arietnl crots extending? to between orbitH; Hcaltis nnooth. 

Dkrhatolrpw 

II. Frontals without pnK'ehS«'s on upper suriaee; {Nirietal ere«ts extending to iK-tween orbits; premaxillary l»ri»- 
ecssi'H not extending to fnmtals. .Vnal fin elongate, its niys in. 11, or m. \1 «very rarely III. 9 or III, lOi 
caudal tin lunate or truncate; d<»rsal rays xi, HI Ki IH M ycttekopebca, 7U 

bb. Mfcxillary without supplementjil Ixine; canine teeth, if present, usually dt'veloped on side of lower jaw u well aa 
in front; nodepressibleK'eth; scalesmostly ctenoid, ineludimr thosrof lattTal lin<'; tubc^ of lateral line stmight 
or with an as(*endinK tubule. covi-riiiK most of leiiKth of wale. T»'UiiM»ml crests on cranium almost obiinlete. 

SKRBANIN.fi: 

n. (rillrakent comparatively short and wide ai>art: lateral liiu* not runniu>^ (-l«»se t«) tuick (except in SrrraiiiM); doraal 
rays x, 11 to lo:*anal mys u.sually in, 7: supnitK-cipital ere^t not extending far forwani on top of Hkull, a more 
or less <listinct convex sniiN>th anMi Ix-'iuK left on vertex between supraixeipiirtl an<l interorbital area: mouth 
not very oblique; vertebnc about 10 + 14— -'J-l. Chiefly shore fishes of olivaceous coh»rs. 

0. Ventral tins lnserte<l below, or more or less behind, axil of iH'ctoral: brauchiosteiraN 7. 

/>. Dorsal without hmg filamentous spines, not more than one of its spines specially pr(»duce<i. Bo<ly short ami deep. 

with elevated Iwck, depth m(»rethaii t w< -fifths leiiKlh. UMially nearly half; preopercle with a fewantn»n*eHerra* 

on its lower limb; topof supnuK'cipital crest very hi^h. alnMit a.shmK' its snuKitb area on vertex of cranium, which 

i« well develope<l. a.M in S*rrnituit and Prionoiln*. Topof head nake<l: dorsal rays usually x, 1 1. . IlviHipLFXTKt'N 

tHt. Ventral fln«* anterior, lnserte<l niort* «ir less in advaiKc of axil of i>ccU)ral, well s<'paniti><l: upjx'r half of iK'<-toral tin 

iLMially vertically truncate. 
7. Smooth area on topof cranhim very short and small: the Iouk supni«K'cipitalcre>i cnenMichinKini isHterior Imnler 
of cninium HO that the latter in pn>lile is not nearly vertical alon^ <K'<'ipital reuion. Caudal tin not lunate. 

rcaindtHi, or en<ling in 3 |K»ints. middle rays pnKluctMl like outiT ones CKNTRi»PRiRTi» 

(1*1. Sm<N*thareu on top of cranium very lao^e. longer than the sufinKM'cipital en'si. which is low and .»hort; (Kisterior 
iMirder of cranium at <K'cipital re^^ion nearly vertical in profile. Caudal llii lunate or truncate. 
t. BniUchiosteKals 7; caudal fhi forked or lunate; none of dorsal «pine<<i elonirale. 
». PreoiM-rcle with numerous slroiu: diverk'iuK .spines at it>an^rle. iIk-m* Npirn*> iliverKini? from one or two centers: 

preorbital bnmder than niaxillary. which is \vi<h"»t near it- niid<llc: s«ale> rather larire I)iPLK<TRrM,71 

w*. PrtH»jK'n*le Muiply an<l nither finely .HTrate: preorliiial narr«»\v Pkionoorh. 7i 

yr. Branch io-.teKa N <i: caudal fin tnuu-ate Dri.ES.rj 

nn. «;illraker*(in American species) vcr>' long, sleiuier. jin<l cU»^e-set: huenii line runnin>f cIom* toback; supraiN^'ipital 
cri'st liiKh; <K-ciput with a short ctmvex sm<M>th area; <anini'> stronn;: no depre>sible teeth: pre<»rbital narniw: 
niaxillary without supplementjil Ume or with it rudiment only. 
A.NTiiUN.t: 

/. Lateral line complete and continuous, extending to base of caudal; Ncniral rays i. 5; df>rsal rays ix to Xll. 9 to "JO: 

anal rays in, 7 to lO; }M>ctonil niys branclufl; sinait sluirt, m<>'>-tly convex in profile. Fishes of rather de«*p 

water*, chiefly bright-n-d in life. 

M. IlorMil spin«-»y. all low ; .soft mysalHXit 19. Camlnl fin deeply fork«*<l. 1o1m'> prcMluccHi; s«rales .small. ctenoi<i: veiitralK 

long. in-MTted bfhind axil of pr<-toral; maxillary s*-aly; frontal n-giou flatfish, hUpnus-»-ipiti»l cn'st very 

pnanineiit I'akanthiam 

nil. I>«»rsal spines 10 i»rinon-: mjiIcn not vi-ry small; preoi»frcle angular, with silient teeth at its angle; one or more 
dors4il spiuis Hium.timo filamentous; ventnil fins long. 

1. Maxillary and fmnt.il n-^'ioii nak«'<l: tongue m<»stly fiMithlcsv; raudal fin lunate; purietaK wi-ak: |>or4ierior pna-ess 

of premaxiIlarN rijuhint,' fnnitals. Ventnil- inserted behind axil *>\ |»eet(»nil: seal.-s .'lO t'H,o IIkmiantiiias 

n. Maxillar> seal>; l«»p nf head s.alid to suout. 

ir I'teryuoiils |iH»thle>s. tuniriie with tew tielh »»r u«>ne; caudal forked \NTIIIAS 

nir. Pterygoids w nil a larue patch nt teeth; tniiiruf tontlied. p.irietal crest stroiii,'. «'.\tiii«lin;f to alHiv*- eye: i»ost«'rior 
priH'esses «»i preniaxillary not rea«hiiiu' inmt.il*; ciulal tniiicate. u ith oinrr ray- hhkIi pnMinced. < u vanthias 
//. Inderal line interrupted, running' cIu'^i- to h.ick. U-^iniiiiit: aif.iin on caudal peduncle. 
W: ^mmin.k: 

J-. Ventral mys i. .'•: preoiM-reie serrate: <;iudal cMnvex: si-ule- rather large, s,, mew hat i icuoid; d«»rs;il -piiie'H pj. (^kamma 
Kvcthin.k: 

•I'l Anal .'*]>ines vvantin;:; tlorsal spine-* - to l«inly; j.re'irl»iial narr«»\v : in* caniiii- teeth: scale sniali. smiMiih.emlK.'ddefl. 

KVlTiCU8,7-4 
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Oenns 66. PETBOKETOPON Oill. Enjambres. 

Fmntal bones with aii anterior groove or excavation for reception of posterior processes of the 
]>re!naxillarieft«, without p^oce^^w8 on upper surface; a cur\'ed or angular ridge across posterior portion 
of fnmtalfl in front of supracwTipital, (M)nnecting parietal crests; supraoccipital and parietal crests not 
produi*ed forwanl. Dornal npines 9; anal rays mostly iii, 8; scales ctenoid; otherwise essentially as 
in Epinephdm. 

Species rather few, mostly of small size, distinguished from Bodianus chiefly by the peculiarities 
ol the frontal bones, the above account being taken from Boulenger, Cat, i, 176. 

104. Petroxnetopon cruentatus (Lac^p<^de). ^'Cahrilla^'; Enjambre; Coney; Red Hind, 

Head 2.5; depth 2.8; eye 5.5; snout 4; maxillary 2; mandible 1.6; interorbital 6.7; preorbital 11; 
D. ix, 14; A. Ill, 8; pectoral 1.7; ventral 2.1; caudal 1.7; scales about 12-85 to 95-30. 

Boily not greatly elongate, somewhat compressed; caudal peduncle short; head moderate, 
pointed; mouth large, the large maxillary reaching beyond eye, lower jaw moderately projecting; teeth 
nmch as in Epiruq)hehM, depressible teeth long and slender; outer row on sides of upper jaw enlarged 
but not depressible; canines in front of both jaws, the upper somewhat larger; preopercle convex, 
with very minute serrations; opercle ending in 3 flat, exj)ose<l spines, oj>ercular flap thin and rounded 
or obtusely i)ointe<i. Scales ctenoid. Dorsal fin contiiuions, with a slight emargination; spines slender 
and sharj); caudal rounded or almost double-truncate; pectoral reaching considerably beyond tip of 
ventrals, which do not reach vent. 

Color in life, reddish-gray with red spots nearly everywhere. Our single specimen, in spirits, is 
a rather dark brown, the spots appearing brown posteriorly and pale forward, largest and plainest on 
head; on anterior part of body they have faded almost entirely; the four larger very black spots along 
l)a*»e of dorsal are still visible; fins sp<)tte<l an<l barre<i; caudal edged with a moderate band of dark, 
outside of which is a very narrow |)ale edging. 

This fish ranges from Florida and West Indies to Brazil; is common about Jamaica and Cuba, 
and not uncommon on the reefs alxmt Key West, where it is called "coney." A handsome species of 
considerable importance as a food-iish; length al)out a foot. One sj)ecimen, 8.5 inches, from Isabel 
Segunda, obtained from the local fishermen. 

Sparu^ cruentatm Lac^pede, Hist. Nat. Poiss., IV, 157, pi. 4, flg. 1, 1803, Martinique; on a copy of a drawing by Plumler. 
Serranu* apiaritu Poey, Memoria.«<, II, 1 13, 18(J0, Havniia. 
Pdromdopon crueTitatus, Jordan & Evermann, I.e., 1141. 1896. 

OenuB 67. BODIAIHJS Blooh. 

This genus is close to Epinephelus^ from which it is separated mainly by the presence of 9 spines 
in dorsal fin instead of 11. In character of cranium the two genera differ little, the skull above having 
its bones thin and smooth, the angular ridge on posterior part of frontals being wanting, and parietal 
and supraoccipital crests not extending on frontals. 

Speckles rather numerous in warm seas, of small size and bright color. Of seven American species 
and subspecies of i^of/tVi**'/^ recognized by Jordan i^ Evermann two were obtained in Porto Rico. 

BODIANl'8: 

(I. Scales ctenoid: none of don*al Hpines eU'vated. 

b. Caudal fin not lunate: hea<l and iMxly with few or many nmall, blue, dark -edged spots. 

r. Caudal fin rounded, the middle ray.s longest: nnout with 1 or 2 blue .stripeM: back of tail without conspicuous black 

blotch: s(;ales small: lateral line alxMit 115 Ueniops 

cc. C4iu'ial fin truncate, middle and outer rays alx>ut tniual: snout without stripes: back of tail with 2 black spots; lower 
jaw with a black sjjot at tip; s<-ales moderate: lateral line about 90. 

d. (tround-color lemon-yellow; blue siM)ts few fuivus 

dd. Ground-color bright scarlet ruber, 105 

ddd. Ground-color brown pwndatntt, 106 

Menephori's: 

bb. Caudal fin lunate, with prominent angles; IxMly covered with blue spots, 
r. BfKiy rather deep; preopen-le evenly convex, without salient angle: mouth small, lower jaw much projecting; 
gillrakers slender, long, about x -h 20; color carmine, head. back, and sides more or less covered with blue, 
dark-edged points; caudal tips black; .•♦ome dark spots on maxillar}' and about eye; no black blotch on caudal 

[)eduncle or on tip of lower jaw dubittf 

ee. Body more slender, depth 4 in total length: eye 5. h in head pundi/nriif 
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106. Bodianus ruber (Blocli <& iSohneider). ''Fh)n'\- Red Oualivere; Ouatilihi. 

Hea<l 2.0; depth 3; eye 5.3; enout 3.8; maxillary 2.1; mandible 1.7; intcrorbital 6; preorbital 9; 
1). IX, 15; A. 111,9; pcH-torari.«; ventral 2.1; caudal 1.7; Hcales alnnit 12-90 to 110-32. 

Body elonjcate, not greatly compressed; mouth moderate; maxillary not extending beyond eye in 
our 8pet;i mens; lower jaw projecting; teeth about as in Pdrometopim cruenUilus, (lepressible teeth anialler; 
preopercle with weak serrations, its outline convex, with a very slight emargination; operclewith three 
large, flat exi)osed spines, and a pointed oiKTcular flap. Scales ctenoid. Dorsal spines slender and 
sharp, of nearly e<iual length, save the first and second, which are shorter; caudal truncate; second 
anal spine somewhat stronger than third, al)out 3.5 in hea<l; iK'ctoral pointed, reaching far past tip of 
ventral, 1.7 in head; ventral not reaching vent, 2.1 in hea<l. 

Color in life: Body and head rich rosy-red, darkest alx)ve, palest on belly; Iwuik and sides to 
lower level of i>ectoral, as well as head, with numerous small round blue siwts, those on hea<l larg^50t; 
head with a few similar black or darkish spots; dorsal and anal tins blood-red, with black edge; caudal 
pale-red; i>ectoral orange-red; ventrals blood-red, with slight black Injrder; inside of mouth flesh-color; 
two large black 8|X)ts on tip of lower jaw and two similar black s{M)ts on dorsal side of caudal peduncle. 
In spirits the color is pale-yellowish, in some siKM'imens browni.Mh-gray; the spots mostly remain blue, 
but some change to gray and brown; cau<lal dusky, e<lge<l with two narrow l^ands, the inner dark, 
outer pale, these faded in some specimens. 

Two specimens, 8 to 9 inches long, from Armyo, February 4; called ** tino*' by the local fishermen. 
This goo<l fo(Kl-fish is fairly common throughout the West Indies to Brazil; usually in mo<ierate depths. 

Oirauna, MarrgTHVo, Hist. Brasil., 147, 1648. Brazil. 

GucUmrr, I*arra, Di'hcr. Dif. Piezas. Hist. Nat., pi. 5, fiR. 1, 1787, Cubii. 

GymnocQfhaluit rittur Bloc'h & Schneider, Syst. lehUi., 34(i, pi- 67, 1801. Brazil: on Camuun ni MarcKravc. 

Scrranm ouaiaWii Ciivier <fc ValeDcicnncs, Hist. Nat. Poiss., 71, 381, 1828, Havana. 

.SfrranM«mraMwaCuvIer«t Valenciennes, Hist. Nat. Poiss.. II. 384. 1828. Brazil. 

^)dianii»fulvu*rt^ber,JoT^ii & Evermann, 1. c. 114r). 189»>. 




Fio. 4S,—Bodfaniui punctatus. 
106. BodianuB punctatus (Linnwus). Nigger-fish; Black (iuath^ere. 

Not differing materially from the j)receiling, except in col^r. Color in life, brownish or blackish- 
olive; spots everywhere on sides and head, dark-blue with light-blue centers; dorsal fin dusky-olive, 
e<lged with darker, a few spots on its Iwise; soft dorsal margined with whitish; caudal dusky-olive; 
anal and ventrals violac<M)us-black; i>ectoraIs olivaceous; the siM)ts in 8i>irits l>ecome brown, with gray 
center?. Length 8.5 to 12 incht»s. 

This 9i>ecies is common in the Wt^t Indies, north to Florida. ( )ne siKviinen from Puerto Real 
and thn?e from San (ieroiiimo. B. ruher an<l 7^. pum-talns liavc usually Ihh'ii reganUnl as sul>sjH»cit»s of 
B. fi(lruj<, but until the fact of intergradation is establL^luMl it is lM»st to treat them asdistinct 8pe<:ies. 

lYnii marina pnndindiU a. ('ati«>by, Hist.Carolinas. etc..pl.7. 17i:5. HuhMiiin*-. 
I'rnn punctata Linnifus, Syst. Nat., X,17.V*,2*.M, Bahaina.s; ba^t**! mi ('Ml«'*«by. 
I\rcapunrtulnta (JmHin, Syst. Nat., i:U.\178s, Bahamas; after ('at«'<l»y, 
Ennracaitntit pumiulatuit lH»oy, Fauna I*u«»rt(>-Ki<im'i1a,:il'». l>wl; Stahl. l.<'.. 1«'.2, 1S8.3. 
BtHiiann« fulvm putuiatu*. Jonlan <k Kvonnann, I.e., 1140, lKn\. 
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OenuB 68. EPINEFHELnS Bloch. The Oronpen. 

Body stout, compreesetl, covertMl with Hiiiall ctenoid st'alef, which are often somewhat embedded 
in the skin; scales of lateral line triangular, cycloid; soft parts of vertical fins generally more or less 
'4<'aly. Cranium narrow above. Parietal crests not jmxluced on frontals, which are without transverse 
ritlge posteriorly; frontals with a process or knob on each side behind interorbital area; premaxillary 
processes fitting into a notch or cavity on anterior end of frontals. Preopercle moderately serrate 
t)ehind, its lower limb entire, without distinct antrorse spine; opercle with two strong spines. Nostrils 
well separated. Mouth large; maxillary large with a well-develoi>ed supplemental bone, its surface 
usually with small scales. Canine teeth few, large in front of jaws; enlarge<l teeth of inner series 
of each jaw depressible. (iillrakers short and rather few. Dorsal spines usually 11, rarely 10, not 
filamentous, last ones somewhat shorter than middle ones. Anal spines 3, second usually the largest; 
number of soft rays 7 to 9. (,'audal fin rounded or lunate. Pyloric cfeca few (usually 10-20). Pectoral 
rounded, shortish, nearly symmetrical, of 15 to 20 rays. Ventrals mcnlerate, inserted below pectorals, 
cloee together, each with a strong spine. 

Species very numerous, most of them of large size, alH>unding in all tropical seas, where they are 
valuable food-fishes. This is the largest and most important genus of the Serraniday and its species 
are most widely distributed. 

I. SCHISTORUS: 

Nostrils unequal, posterior nmcli the larger, three times dianietor of the anterior; preopercle with two or three small 
irregular teeth below its angle; pyloric eara in iiien'UMMl number; head large. 

a. Second and third anal spines about e<iual in length; color brownish, with alxjut 8 darker croasbands; dark bands 
radiating fn>m eye; a dark mustache above mnxillary; a dark blotch on back of caudal peduncle.. mygtacinuB 
II. Epinephklcs: 

Nostrils MUbequal. pa^terior scarcely larger than anterior: pyloric <'a-ca in moderate number. 

h. Second dorsal spine short, lower than third or fourth. Jin not much notched; caudal rounded more or less; lower 
opercular spine inserted farther back than upper, l^ntcral teeth of lower jaw in more than two rows, at least 
in adult. Interorbital space of nuMlenite width, its br^Multh more than half diameter of eye and 7 to 10 times 
in length of head. Dorsal spines 11; preopercle without distinct spinules on its lower limb. 

i\ Maxillary naked. 

d. Lower jaw .stnmgly projecting. 

f. Body and head covered with rc<l or omngc spots dlusky in spirits and always darker than the ground-color); 
vertical fins without dark ecige, their bases spotte<l like the body; body with large pale spots besides the 
orange spots; the young with large black blotches at base of dorsal; angle of preopercle not salieiit; form 
robust odsceMwnis, 107 

er. Body ami head reddish-broM n, adult uearly plain, yoinjg with darker spots; vertical tins broadly edged with dark 
brown, B<xiy robu.Mt. depth .3 in length. 1). \i, I.t or 16. Caudal fin convex behind; maxillary naked; dornal 
spines low, subequal; interorbital mcKlerate. (i..^ in head; preopercle with strong teeth at its angle, lower limb 

entire guaza 

re. Maxillary more or le.ss waly. 

/. Preopercle with a more or less distinct salient angle, whiiih is armed with teeth (these teeth occasionally undevel- 
oped in E. i^triatus, which species may be known by i)re.sence of black iK>ints an^und eyes). 

if. Body without orange or dark-brown spots; siM)ts (if any) brownish or i>early, diffust^ or irregular; vertical fins 
without broad black margin. 

h. Caudal peduncle without black, .saddle-likt? blot<h above. Cau<ia] flu tnin(!ate or emarginate when spread open, 
not convex behind; maxillary usually more (»r les.s scaly: vertical fins without broad e<iging of black; dorsal 
rill, or a part of it, distinctly edgc<l with bright yellow; <'olor of bo<ly uniform rtHidish-bmwn, a clear blue 
.streak from eye to angle of preorbital; a faint <lark mustache; no black s^w^ts anywhere; whole dorsal with a 
bright-yellow edging; anal and caudal without pale cniging; caudal slightly lunate; maxillary scaly; dorsal 
rays xi, 14; lower jaw strongly projecting (as in Epinrpfulue nirfatui*, with which this species seems to agree 

very closely in all respect** except color) fiavolimhcUns 

hh. Caudal peduncle with a large quadrate saddle-like black blotch above i»ometimet> wanting in E. nivealut, especially 
in the young). 

i. Eye not surrounded by dark points; sides brown, marked with large blotches of steel-blue, these more or less 
regularly arranged and not distinct on breast; no dark crossbars; lower jaw strongly projecting; caudal fln 
subtnincate, its angles rather acute: pyloric csvca rather numerous nivetUu* 

a. Eye surrounded by conspicuous dark-brown points; body with irregular dark crossbars; angle of preopercle little 
salient; third dorsal spine high4>st. 2..'> in head; scales moderate, about 100: caudal rounded; lower jaw little 

projecting; vertical fins in life broadly edged with yellow ^riatus, 108 

gff. Body covered with small dark-orange or bn»wn sfK)t«; lower jaw not prominent; interorbital space very narrow 
not half diameter of eye. Vertical fins broadly edged with blue-black, their bases unspottiKl: body without 
pale spots, the orange spots rather small ; b(Kly rather slender; size small guttatus, 109 

ff. Preopercle without salient angle; Ixnly. head, an<l fins dark reddish-brown, profusely covered with small pearly- 
white stellate spots, body n>biist; lower jaw projecting: caudal subtruncate, with sharp angles, drummond-hayi 
btK Second dorsal spine elevated, not lower than thini or fourth; caudal fin lunate; preopercular angle little salient, 
without enlarge<i teeth; interorhitul wi<lth 7 in head morio, 110 
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107. Epinephelufl adBcensionis (()8l)eck). Rock-hind; (^bra Morcu 

(Plate 11.) 
Hcail 2.4; doptli X2\ eye 6; Hiiout 4.8; maxillary 2.3; mandible 2; interorbital 6.7; preorbital 
10; D. XI, 17; A. in, 8; pectoral 2; ventral 2.5; caudal 2; nealen alxnit 100. liody oblong, robust, 
Homewhat f<>mpn»Hsed iK)Hteriorly; head larjje, j)ointed; mouth large, maxillary reaching posterior 
Ixinler of eye, lower jaw 8tronj;ly projectinjr; teeth in broad l>ands, canines in front of low^r jaw 
smaller than tho.»se of npiK?r; pn»oiKTcular manrin roundtMl, with a nlight emargination, finely serrate; 
gillrakern nhort and thick, 9 : IS; middle ofiennilar spine strong and ])rominent, lower much Mnaller 
and uppt»r not evid<'nt without dissection; s<'ales ctenoid; fins rather large, dorsal I'ontinuous, with a very 
shallow notch, s]»im's strong; i>ectoral broad, middle rays longest, reaching l)eyon<l tiiw of ventraln. 
ecjual in length to caudal: ventrals not rt»aching vent; cau<lal truncate or gently rounded in younger, 
adult with margin wavy, due to extension of middle branches of the much-branched rays. 

Color in Iif«*: Olivaceous-gray, with darker clouds; every when* covered with round orange-browD 
or reddish spots, largest and reddt^st on bri»ast, their centers more orange, borrlerH brown; some 
scatteriKi whitish blotches; live roundish, ill-<iefine<l black blotches along side of back, tho^e under 
dorsal fin extending \\\Hm it and disai>i Hearing with age; mouth iwUe within, roof with red spot«; donod 
and anal siv»ttt»<l similarly to IwHly, without dark e<lge, e<lge of anal re<l on anterit)r rays; ventrals witli 
orange siKjts; basal half of iK»ctoral colore<l similarly to dorsal ari<l anal, outer part plain; cau<lal plain 
olive with lH)th j)ale and colored si»ots at base. In spirit^ the orange-brown s])ots Un'ome dull-brr)wii. 
This lish is wi<lely <iistributed thn)Ughout the western Atlantic from southern Fl(»ri<la to Brazil and 
is also known from Ascension and St. Helena islands and ('a]'e of (imxl Ilojie. At Key West it is 
very common alKmt rocky elevations in moderately dei^p water, and is one of the most iniix>rtant fo<M]- 
fishes, reaching a length of 2 feet or more and a weight of 15 <»r MS pounds, though the average weight of 
those brought to Key West does not exceeil 2 or 3 iK)un<ls. It is caught with hook and line, will take 
any kin<l «»f Iwit, and exhibits good game (lualities. In Porto Kico it is probably couimon, though we 
took only two specimens, 10 and 15 inches long, from Ponce and Isaljel 8egunda. 

The rock-hin<l is one of the most l)c»autiful of our tropical fishes, whether we consider the riehnesv 
of its colors or the trimness of its fonn. It l>ears a strong jjeneral resemblance to the red-hind, but its 
spots are less thickly plaiK^l and are larger on some parts of the boily. 

Ptrca UAn mncnlU Seba, Thcsuums, 11 1 , tiib. 27. . 

Trachinu* adt^twonU ()sU»ck, Itor Cliin., rtt-., 1757, English edition, %, 1771, Awcnsirm Island. 

Trtu'hinu* punrtnhut Bounatem*, Tahlcau Kncyc'l. Mi-thtKl., 17w, AiV, after ()sl>fck. 

/Vrni fttlUo Walbaum, ArtJ'di lM8rium,3^l9. 17*n;: after Svba. 

/Vrrri mnruUUn Blwh, Ichlhyol., pi. :<i:i, 17W. Martinique. 

Tntrhinuit oi^ck LareinVle, Hist. Nat. Toi.ss.. II. :t«Vl. lsu(>. Asoensinn Island: after Oslx'ek. 

SiHiniH (itlantiniif I^difvinVle, 1. v., IV, l')>>, 1)1. .'), tijj. 1, l.s(W, Marlini«iue: on a copy of a dniwinK by Piuinier. 

Srrranu)! niifn'rultitt Cuvier A Valenelennes, lii.st. Nat. I*ois»f., II. 375, IKJS. Martiniciue. 

Sf.rniinin pijtiiiifit Tiivirr tV Vak'n<ienne><. ni.*it. Nat. I'oi^.. II,li*<.1, 1X2S. Brazil; after Man'^rave. 

StrnuniK (i)']Hri>nit .b'uyii«^. V»>y«ue of Heajxle, Fisbes.H. IM'J. Port<» Praya.St. Jaifo.uf tin* Cape Venle IslundK. 

Si'rmiiiii* imjt*tiijinotfiu» Miiller A: Tro>ehel.S<li<»niinirKk's lli.st. Barb.,(>«y), 1M«, Bar)mdo^. 

Srrramm vtiriun Boe<mrt, Ann.Sei. Nut. (.'>). X. iNvH.-j-j-j.cjulf <'oast of Mexico. 

Kpituithltti* punrtntttH. INk'V, Fauna I*uerto-Ki<|uena.:n9. 18S1; Stahl, l.e..7(> and IW'l, 18.S3. 

Epimphdu:^ a'/*'<y/iW';/iiV, Jordan ».N: Kvennann. 1. c, lloU. ls%. 

108. EpinepheluB Btriatus (Hlo<h). "'(lierna'*; Xomhu (iroiiper; Hamlet; Cherna Vrhfln. 

(I'l.ATE 12. I 

Head 2.5; depth :J; eye 5.5; snout 4.2; maxillary 2.2; mandible l.S; interorbital 7; pnH>rbital 
10; n. XI, 17; A. iii, S; i>tM'toral l.S; ventral 2.1; <-au<lal l.H; si-alcs a!)Out 110. 

I^oily rather elongiit<', of moderate deptli, dorsiil outline regularly arcluMl, ba<'k somewhat com- 
pre.'^e<l; head iM)inttHl; month rather large, maxillary reaching |K).»itcri<)r Inirder of orbit, jaws nearly 
e'jual, or lower slightly pmjtM'ting: teeth in jaws in ]>aiid> with cnlart'cd patches in frout, a jiair of 
canim»s in fnnit of each jaw, Inwer pair the smaller; inner tei-th of bands enlarged an<l <lepres.'«!ible; 
preoi>erch' with tine .serrations, these enlarged nvnv th«' angle; opercle ending in 3 Hat spin(»s, midiUe 
one stronge.»it, ni>iKT one M*arcely evidtMit; a membranous opennlar flap: gillrakers S • 15, cr»unting 
riKliments; dors;il spines stroni:. Ileshy prolongation."- of the nnMnl»nine exten<linir U'vond their tips; 
soft dorsal higher than >pinoiis portion; anal short, hi'jli. an<l rounded; eainlal rounded; jKH'toral 
larire, reaching tips of ventrals, middle rays longi^t; --oft dorsal and anal little .'^^ealy; .^^i-ales of body 
small, firm and strongly ctenoid. 
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Color in life: Pale-gray, paler l)elow, side with five or six broad, brown, vertical bars, irregular in 
shape, the color darker above, extending upon (h >rsal fin ; lower parts of these bars broken by pale blotches 
and cloudings; a band of same color from snout through eye to dorsal, where it joins its fellow; a 
narrow me<lian band from snout bacrkward, bifurcating opposite eye, the parallel branches extending 
to occiput and cea«ing abruptly without joining the other band; a quadrate jet-black spot on upper 
surface of caudal iKKiuncle; some obscure dark l)ars from eye downward and backward; numerous black 
points variously plai!ed around and about eye; a narrow ])rown (in spirits) streak on edge of preorbital, 
overlapped by maxillary; lower part of side and under parta with whitish spots; dorsal yellow-edged; 
anal and caudal tipped with orange-yellow; ventrals blackish, tipped with faint yellow; pectorals light- 
orange or brownish, their bases dusky. The alcoholic specimens have the colors faded variously, some 
are nearly pale, some nearly uniform brown, and some retain the vertical bars; the square blotch on 
peduncle and the black pointa around eye persist in all cases and distinguish this well-marked speciee 
from iti3 allies. 

This excellent food-fish is found from the Florida Keys south wani among the West Indies to 
Brazil; common about Porto Rico, numerous specimens obtained at San Antonio Bridge, Puerto Real, 
P'lisenada del Boqueron, Ponce, and in the San Juan market; one from San (fcronimo. A common 
an<l very important food-fish, reaching a weight of 50 jx)unds or more. The average weight of those 
brought to the Key West market is less than 10 po\m<ls, while thost* seen in Porto Rico were still 
smaller. This grouper is taken with h<x)k and line both aljoiit Porto Rico and Key West. It is said 
to be found at the latter place throughout the year. 

Cliema, Parra, Dif. Piezas, Hist. Nat., 1787. fH), bun. Jl. Havuim. 

Ant hiiiif ittrUauH m<X'h, IchthyoloKia, IX. IW, \7\Y2, Mnrtiniijiu-. 

AnUiiiM cherna Bl<K'h & Sriineider, Syst. Ichth.. :n(), IHOl. Cuba. 

.SparMjf rArywwi/^ta/ittra* I-acep6de, Hist. Nut. Poiss., IV. \m. Iso:}. MarlinicjiU'. 

Epin^pftcius gtriatus, Poey, Fauna Puerto-Kiq.. :J1'J, 1K«1; Siahl. 1. c. H\ and 1G2. \»KV, Jordan & ?:vermann, I.e., 1167, 1896. 

109. Epinephelus giittatus ( Liniijcu.s). '' }ff'r(> Gimjirn''; CahriUa; Red-hind. 

1 I'l.ATK VA. . 

Head 2.5; depth 3.2; eye 4.3; ^iIlout4.:>; maxillary 2.2: mandible 1.9; interorbital 7.8; preorbital 
11; D. XI, 16; A. in, 8; iKH-toral 1.9; ventral 2.25; caudal 2; scales about 20-100 to 120-x. 

Binly elongate, somewhat com])re.*<.<ed, not so heavy forward as in E. adscensionis; head pointed, 
mouth moderate, maxillary (which is liiit'ly scaled) reaching alnjut to posterior border of eye, ^ling 
short in young; jaws sul)equal, lower barely jirojecting; canines of upper jaw the larger; interorbital 
space narrow, little more than half eye; preopercle finely serrate, more strongly at angle; a shallow 
emargination above angle; gillrakers not lonj?, about 17 l)elow angle, counting rudiments; scales 
ctenoid. Dorsal fin continuous, with a shallow emargination; caudal gently rounded. 

Color: In life light yellowish -olive above, whitish or reddish below; three broad, oblique, obscure 
bands of olive running upward and backward on side; body everywhere with vivid scarlet spots, thoee 
above a little darker, those below sometimt»s with darker centers; some scarlet inside of mouth; soft 
parts of vertical fins olivaceous and reddish, broadly e<lged with black, especially dorsal ; caudal palest; 
each with a very narrow white edge; i>ectoral light-yellow or red<lish-orange, with scarlet spots; 
ventrals rtnl, blackish at tijjs; inside of mrmth red. Another si)ecimen 10 inches long, from Arroyo, 
showed the following: Body dirty (►r yellowish-white, profusely covered with roun<l brick-red spots 
about size of i>upil, these darkest above and rosiest red below; these spots somewhat regularly in rows and 
covering head, lips, and lower jaw; inside <»f mouth red on sides; tongue white; dorsal olivaceous, with 
darker and paler areas, edge of membrane at tips of spines rich yellow, elsewhere black-e<lged ; soft dorsal 
with broad black border narrowly edgtMl with white; anal with six or eight red spots near base beyond 
which the fin is mottled, then dark like the soft dorsal; ixjctoral i>ale-red; ventral with a few pale-red 
si)ots, fin purplish-black at tip. In spirits, the oblique bands fade and the scarlet spots become brown. 

This species resembles, at least in preserved specimens, E. adftcetmonia, from which it may be 
distinguished by the scales of maxillary and the broad bla<'k edgings of vertical fins. Its range is from 
the Carolinas south wani through the Bahamas and West Indies to Brazil; it is known from Charleston, 
the I^hamas, Key West, the Bermudas, Havana, Jamaica, Porto Rico, and Martinicjue. It was obtaine<l 
by us at Aguadilla, Puerto Real, Arroyo, Isabel Segunda, and Culebra, and by Mr. Gray at San Geronimo. 

This is one of the smallest of the groujK^rs, rarely attaining a greater length than 18 inches; it is, 
however, an important food-fish, and in the Havana market is one of the most abundant species. It 
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iH alw) common at Key West. It it* taktMi l>y the line ti^hennoii at nuxlerate depthti near the cond reefs, 
and dinplavB giMMl ^ine qualities. Anglers i;oin>r to Key West or I*ort4> Rico will find the red-hind 
niie of the moHt lM*autifuI and interesting of tlie ^nie fishen. 

Until rectMitly thin H|»e4'iei< was i«lentifie<l iu» K macal<>HUj* (Cnvier <fe Valenciennes), but Dr. Gun- 
tlier, in a paper re<vivt»«l since the col<»re<l platw of this re|M»rt were }>rinte<l, shows that the red-hind 
is evidently the /Vnvi fjttttaia of Linniens. Tht* nanke on plate 18 shouhl therefore be Epinephebi* 
fpiUatits (Linmeus). 

(^iffupuffuacu 6r«ri7,tlu' HliMl.t'attitby.NMt. Hi.Ht.C»iroliiia,etc.,pl.li.l7-l». BHhaiiinji. 

iXibriUa, Parra, Dif. IMezav, HiRt. Nat. CxiUi, 17S7, Havana. 

Jtrca guUcUa Linna'iiH, Byst. Nat., vd. X, '.>«.r2, 1758. Brazil ? 

Scrranuf ratus Ciivier & ValeneieiincH. 1. v.. 11,373, 1«28. Maniiiiqtu'. 

Saranus arara C'uvier A Valencleiinw, HImI. Nat. Poijw., II, 377, 1M2S, Huvuim. 

f Strranui anffuMifrona 8tein<lachiier, Verb. Ge». Wien, XIV. ^^^♦>l. JltO, pi. V II. \\\:. -MS. C\\\iii. 

EpinephdM cultnnuit Pocy. Reperturio, 1. 2U2, 1867. Cuba. 

Kiiinephdut nmculo$u», Jordan & Evonnann, 1. c.. 116H. 1S«h;. nii<1 :n«.«7. VM\. 

Epinephdut tjuUftttm, .Ionian &, Evcrmann, 1. 1\, 3197, 1900. 

I ID. Epinephelus morio (Cnvier «.<: Valenciennes) . 

** (Vienia'\' '*3/fr</'; (lierna Americana; Chema de Vhrra; X*'(jn'; Ufd Urouper; Jabondlio, 

(Plate 14.) 

Head 2.5: depth 2.7; eye 5.5; snout 4; maxillary 2.1; niandible l.S; interorbital 7; preorbital W; 
D. XI, 16; A. III. 9; jK-ctoral 2; ventral 2.1; caudal 1.7; scales 20-130 to 144MK). 

Body dct»iK»r than in the other species of Epinephelus^ and inori' coinpn»ssc»<l; hea*! laii^, iK>inted, 
with a large mouth an<l projei'ting lower jaw; maxillary reaching j)a»t eye: 2 jMiirs of canines in fnjnt 
of each jaw, lower i)air the smaller; preoporcle finely serrate, teeth at the angle enlarged, a slight 
emargination alM>ve; <Iorsal fin with a moderate notch, the sjjines rather slender, but stiff and sharf^ 
first less than half length of HtH.'ond, which is the longi»st, 2.5 in head; middle rays of soft dorniil 
highest; caudal lunate, upjH'r rays pnMluc(»<l slightly U'vond lower; |KM'toral n»aching lK»yon<l tip «»f 
ventral, latter not niching vent. 

Color in life: Olive-gray or olive-bn)wn, cloudeil with pale-olive; lower part of ln^ad and bnnht 
usually salmon-color, with some re<l .shades; irregular l)lot<'ht»s of grayish-white over IxKly; preorbital 
and adjacimt regions with round iM)intH of dark orange-brriwn. 1>econiing brown in spirits; inside of 
mouth posteriorly bright-orange; iris goMen; vertical fins like Iw^ly, w)ft i)arts with a broad edge of 
bhu»-black and narrow pale Ix^nler; spinous dorsal blackHnlgtMl; ventrals dusky; jiectorals light-olive. 
In spirits, imiform light-brown with pale blotches. With age this siHH'it*s Invomes more and more of 
a fiesh re<l. es|KH'ially Ik'Iow and on mouth, ami the jwile sjMits and blotclu's Ix'come less distinct. 

An easily rwognizable sp^vies, separated from all the others l)y t lie elevation of sei'ond dorsal 
spine. Foimd on the Atlantic coast of Americii from Vinrinia to Kio Janiero, an<i prol>ably common 
about Porto Kico. Two fine si)ecimens, c»a<'h alxmt a f<M)t in length, obt^iintnl at I*uerto Real and 
Isabel ^^egunda, when» others were seen. 

This is a very handsome fish, Ix'aring s<»me rt».<emblanct^ to the Nassau groui»er, but the warm 
bn)wns on the head and side an* richer, while the general apiH'uranet* is somewhat c«>arser. It is one 
of the largest and most iniiH>rtant f<KMl-fishes of our tropical waters. It reaches a length of 2 to 3 feet 
and a weight of 2t) to 25 iM)unds, or sometimes even 40 pounds. It is very abundant on the west coast 
of Flori<Ia in company with the red snapper. It is mo.-Jt abundant on the south Florida <*oast and is 
found throughout the year on the "grounds" at si>a, and in the summer in some of the l)ay.v. It 
prol)ably siMiwns in early spring in lH)th places. Silas Stearns says the yoimg an' often seen in PensaiNjla 
liay, when* in June he obtaini^l exampU*s alxiut an inch lonj;. The n»d grouiKT is more of a l)ottom 
fish than the n»<l snapiKT. It swims more slowly and seldom rises to the .«urfare. It is very vora^Mous, 
consmiiing enonnous quantities of cnL^^taceans and small (ish. \a\y\iv (•ra1>s in almost |>erfect condition 
an* often found in their stoma<'hs. On the "SnapiM»r Banks" off the west roit^^t <»f Florida it is caught 
by the n'<l-snai)j)er fishermen and in the .•^me way, which I.-j with lnMjk and line, a pie<*e of bone-fish 
or other tish In-ing use<i lis Imit. It does not rank hiuh a-j a pune tL^^h, its nn»venients iH'ing slow, and 
when h(N)k(><l it is haultMl up almost as a dea<i weijrht. It will take alnio.«^t any kind <»f l»ait. When 
n*<l snai>|K*rs wen* more abundant the n^l groii|K'r di«i nut find a n-ady side in the Northern markets, 
though it has always U-^'n in gmxl demand at Key We.>.t an«l Havana. The maximum weight of those 
taken at Key Wi*Ht now probably d«K»s nnt exeeiMl L^■> pnun«l> ami tlie aveniL'e is nnly S ti» 15 pounds. 
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The red grouper is very tenacious of life, aii<l will live several hours after being taken from tlie 
water, even though exposed to considerable he^it. Thia is donbtlei-s one reason why the Key West 
fishing fleet has preferred groupers for transportation to Cuba, since they are obliged to go a long way 
to market and through warm water, and the grouper bears the crowding and chafing in the wells of 
the smacks better than other species. 

On the Florida coast this fish is known as the red grouper, or grouper, while in Cuba and Porto 
Rico it, together with one or two other groupers, is called cherna, cherna de vivera, or jalx>ncillo. 

Strranua morio Cuvler «fe Valenciennes, Hist. Nut. Poi8S.,II,'J85, 1828. New York and Suntt) bomingo. 

Serranus crythrogaster De Kay, New York Fauna: Fishes, 21. pi. 19, 1842. Florida. 

Sfrranu9 rcmotui Poey, Memodafi, II, 140, 1860, Havana. 

EpinepheluB morio, Poey. Fauna Puerto-Riquefia, ."^lO, 1881 : Smhl, I.e., 7r» ajid 162, 188:i; .lonlnji <t Kvennann, 1. <•., 1160, 1896. 

Genus 69. ALFHE8TS8 Bloch ft Schneider. 

The genus Alphestes i!ontains two species of nmall fishes which differ from Epinephelun proper in 
the presence of a strong an trorse spine on lower limb <>f preoperde. Frontal bones with an anterior 
excavation for reception of posterior prwesses of ])reniaxillaries, a process or knob on each side of skull 
behind interorbital area; supra(K;cii)ital and parietal en ;Jt.s ])roduced on frontals, but not extending to 
between orbits. Dorsal rays xi, 17 to 20; \. iii, 9. Only one of the two species known in Porto Rico. 




VUi. H . — .1 IphrsUs cIdoroiAeruif. 

111. Alphestes chloropterus (Cuvier A Valenciennes). ''Cherna^*; Gnaseta, 

Head 2.6; depth 2.7; eye 4.6; snout 6; maxillary 2.4; mandible 2; interorbital 6.8; D. xi, 18; A. 
Ill, 9; pectoral 1.7; ventral 2; caudal 1.(5; scales 12-75 to 85-32. 

Body ovate and compressed, caudal peduncle short; head small and p<iinted, anterior profile 
depressed in occipital region; eye large, it.s diameter greater than length of short snout; mouth oblique, 
maxillary reaching posterior lx>rder of orbit or bcycmd; teeth conic!al and sharp, some of them 
depressible, in patches on front of jaws, in more than one row on sides; 2 pairs of weak canines on 
front of upper jaw; lower jaw slightly projecting; preopercle strongly convex, angle rounded, and 
with a strong, rather flat spine, pointing downward and curved slightly forwanl; above this are fine 
serrations along entire upper limb, decreasing in size upward; opercle with 3 flat spines, middle one 
.strongest, upper and lower nearly concealed by .'^cales; scales covering head and Ixxiy, reduced in 
size at nape, occiput, and everywhere on head save o|)ercles, where they are rather larger than on 
Ixxly; scales all cycloiti save a distinctly ctenoid patch under or above pectoral; gillrakers short, about 
15 l)elow angle; dorsal fin continuous, with a shallow notch, spines strong and pungent, fourth and 
fifth highest, 2.5 in head; soft dorsal as high as spinous, about the fourteenth ray longest, 2.25 in head, 
fin [Mjinted posteriorly, rounded in young; anal high, second spine strongest and about equal to third, 
2.7 in head; caudal rounde<i; pectoral and ventral sul)equal, not reaching vent; in a small individual 
(4 inches) the pectoral i:eaches past ventral, which just reaches vent. 
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Color in life: B(Ay vfllowinh-hrown, paler Inflow, upptT piirt of pi<ie with about 7 longitudinal 
stripet* of dark brown from ht»a<l to tail. thes<' In'roming rows of round orange Hpots below; 6 dark, 
inconspicuous, vertical iMMlylKirn; luwl with many smaller orange-brown H|)otf«; lower part of head and 
brca*<t with pale-bluinh HjKJts; fins brownisb; soft dorsal with oblique Imrs of black; spinous dorsal olive, 
blotche<i with brown; ventral olive, <Mlg(Hl withdarker; otherlinHol)8curelybarre<l;inwde of mouth pale. 

Found in the West Indies, Cuba to Bnizil; also n>corde<l fnim Africa and the Falkland Islands; not 
known from Florida; apiwrently not uncommon about Porto Rico. Two femalen, 7.5 and 9.5 inoheff 
long, re8i)ectively, andca<'h with wcll-<levcloj)ed roe, were obtained in the San Juan market January 17. 
Another spt»cinien, 4 inches long, was g<»tten at Mayaguez. The Hi)ecies reaches a length of afoot or 
more and is a fo<Kl-fish of importance. The only local name heanl for it was **chema.*' 

IHrctrojumuichlon/ittrrum Cuvier A VHl«'ncieiiiH*s, Hi-l. Nal. J'Diss., II. ;ftW, 1H2H, Santo Domingo and Martinique. 
Ji/rtrttptma monarnttthHg MQIKt & Tn»M'hcl. In Schomburirk's IIl>t. BarlNulos. fi(W>. 1W7, Barlmdoj*. 
AlpfwjiteB <i/fr. Jordan <fe Evermann, 1. <•.. MM, lh9C. 

Oenns 70. MTCTEBOFEBCA 0111. 

Cranium broad and transversely concave between eyes, its lati'ral crests very strong, nearly 
parallel with supraoccipital crt»st and extending much farther forward than latter, joining supraoc*ular 
crest al)Oveeye, supra* >cci pi tal cre.^t not extending on fnmtals; frontal bones without anterior concavity 
or notch for reception of premaxillaric^s. without processc*s on the upi)er surface; lower jaw strongly 
pngecting; anal fin elongate, with 11 or 12 (in one species \) or 10) soft rays; caudal hniate; spines of 
fins slender, none of them nuich elevate<l; scales small, mostly cycloi<l, tho.se on lateral line simple; 
pyloric ca»ca few; gillnikers various; nostrils small, and sulxjcjual or with posterior enlai^ged. Other- 
wise essentially as in Kpinephdim, from which g<?niLs Mffrttiroprmi is well sei)anite<l by the structure of 
the skull, and sujieriicially by longer anal, larger mouth, and more elongate body. 

I-argts handsonu* lishes of the Tropics, mostly American, including some of the most valuable 
food-fishes in the Gulf of California and at least six of the valuable sjHHries of the Florida coast. Of 
the 21) or more American sjwcies only 2 are thus far known from Torto Uitro. All are excellent for 
food, ami those found where fisheries have l)e(N>me t^stablislnNl are much sought. 

a. N<«trll!* subtHjual, well scimratiil: sralcMim lu*aii cycloi*!. 

6. Gillrakvrs <'omr>aralively frw and Nliorr. s m -Jo below an«l«' of jinh. 

1 RI8OTK0rifl: 

r. Anal rays in, 11 or ni.li*. the lln Iohk. 

(J. Anal fin not anKUlate<l, its outline more or h-ss evrnly ronndril In adnll hs w««11 hs in yoiinjf; M»ft f»art» of vertical 
fins ed^'iHl with blaek in life. 

e. AnKle of piX'OiKTele not salient, its tfclh starcrly t-nlarired; KiHrakerM x -! s to 10. 

/. (;illnikei> vi-ry few and short, x • X develoiM**! • bf>idt". .Mmu- rudinHMiiM; Konenil color jmle. briKlit n-d or gmytBh, 
w itn roundish .s|M»tH or bl<>t<'hes (»f l»lju'k <»r rrd ilnrkt-r than tin* j?roun«l-col<»r: the bla<'ker bl«»t<'hes along mid- 
dle of ^4i<ll.>s much larK'T and i|uudruti' in ynUD;;: ri«i nlwiiys pn-Miii MHiu-wben' in lifi> ifndintr in spirits); pw*- 
torals blaeki.^h. in tht> adult broadly tipped wiib oran;;e yiilow; sctilcs nither small i about 12-'>). caudal lunate. 

ff. CJcneral color gray, with red and black n)arkin>r>^ wnmuMi 

gff. General i-olor scarlet, with ri'd and black markinj;< apna 

ff. (tillrakern mther j<lender.alH»ut x -^ 10 ilic!*iik"" stvcral rudiment*;); caiulal »-)ibtnincatc: nostrils smalL 

h. Scales not very small 'alM)ul llor. color dairk olive -rccii: side*; of head ii;i I »• idy with rivulationa of dark-bUiinh 
antund roundish «lark-bron/e s|Mit«<. lar^e or Miiall .ih»-«' nuirkini:.- subi<-. i t > con^iiilerable variation, fading in 
spirilsi; sides with ilarkiT quadrate area". 

I. Dark blotches on !»<Kly rather larm'.oftcji iiuadrate bonan\\l'2 

II. Dark siM»i«<on ImkIv very small, closc-*ct. of a «leep brou/e oraime xanUutrtitia 

€*. AnKle««f preop«Tcle more or lesH. salient, it" teeth ^j.jueuhai eularu'id. uiHrakep* more iiumenuiK, x +12 to 14. 

j. S«alc« not very vmall (alMMJt 110); up|MT part of ImmIv dark-brown. lowiT lialf abruptly i»aler; a pale rinf; amund 
caudal iHihnule. l>ehiud which i" a s«juari«jh dark blotch, -mailer than eye. at ba-«' of upfwr rays of caudal: 

caudal tieeply lunate: teeth -inmi: 'UmiilinUi 

1'ahki'I.m:i*iiki.is: 

/»/>. (iillraken. clos«>M't, very lonp ami slender. J'l to -x^ b»-low aniile of ureb. 

k. ''audal liii luuati-. its an^h-s more or le^« pnKbned in adult, liri -nbtruucate in yoiuii:: anal tin mttn'orlessanKnlato 
in ailult. nmmled in youiij:: soft •Lip-jiI soimwliai aJitrnlar; *-. ales ratb.r l;iryi- lateral Hue IC)); IwHly nither 
deep, snout -ban»: I'rei.perele uiili a "-ali-'iit aiiL'le w hWh i*>ari:!» d with lan:er u eth: dorsal spines low: gillmkers 
closr-set..\ - ;;o, lonj;i >>t T.-'i iji head: v.ntraN ii"r naehiiiL: to \ent; color oli\, yra.N. with darker nticulations 
annind j'ale siH)ts; liti- not iiiU'li djirk«r on tb»ir «MlL;rs. a dark mu>taelii' aham maxillary; ailult «*xample9 

nearly unif<»rm brown; not kn"\\ n t.. h.- r« d rubra 

«i'i Nostrils very i-lo«.f tou'.th.r. |M»-ti'rior «1<« idedly larL't-r tli.ni aiiteri«>r. mnl with a n>on- or le*.*. diMlju-l horizontal 
(•niv>.v«>|itum williin: "lal'*- on b«'a«i e\cli»i<l. 
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Mycteroperca: 

/. Gillrakcrs moderate, fewer in number, 6 to 18 l>elow angle uf arch. 

VI. Second donwl spine low, shorter than third, the third and fourth highest. 

M. Margin of anal fin posteriorly concave, its middle rays much exserted. 

o. GiUrakers rather numerous, 17 to 20 below angle of arch. 

;>. Outer rays of caudal much producetl, m<irc than two-thinls length <»f head: preopercle with salient angle; 
canine teeth strong; ncales small (140); gillrakers alxMit I -r 'M. Color brownish, with small darker spots; ver- 
tical fins broadly edged with blackish. 

*/. rpi>er canines directed stnmgly forward, lower ba<>k ward: colonition obscure falcata 

';'/• I'ppcr canines nearly vertical; coloration paler an«l brighter phenaz 

iiH. Margin of anal fin not concave posteriorly, outline of fijj rounded or slightly angular. 

r. GiUrakers rather few, x + 12; body without dark cn»ssbiirs, covered with grayish reticulations around small round 
spots, these not evident on head: anal fin nuinded: ])reoiK*nle with a salient angle: form rather robust; anal 
fin not angulate. 

«. Scales very small, about 20-140-37; caudal not deeply lunatf; eye small boicertti, 113 

iw. Scales larger, about 90 to 100 in lateml line: caudal deeply lunate: eye larger caUiura 

rr. GiUrakers very few, short, and thick, about x f-6; body olive or (var, rninfhtpardahV] bright red, with light and 
dark crossbars, these often becoming obsolete with age; head usually with distinct reticulations around yel- 
lowish spots; anal fin with angular margin, subtruiicuie iH>steriorly: prt'opercle without salient angle; scales 
rather .small (lateral line i;J3): form rather robust. 

/. Ground-color dark-olive tigris 

tt. Gnmnd-color bright-red camdopardalis 

112. Mycteroperca bonaci (Poey). Af/mtji; lionari Arnni; liUick (inniper. 

Head 2.75; depth 8.25; eye imxlerate, iS in liea<l (yoiii^j;); I), xi, 1(3 to 18; A. in, 11 or 12; 
scales 18-120 to 125-50, ]>(»res 70 to S5. Hoily (-(Hiiparatively slender, a little more robust than in M. 
^a'cTo^e/zM, its breadth 2.X\ in its depth; head moderate, rather |>ointed, it^ anterior pro fde little curved; 
mouth rather larjje, maxillary reaching .^lightly beyond eye, 2.2 in head (in young), proportionately 
longer in adidt; maxillary with cycloid scales. Teeth in rather narrow bands; two rather strong 
canines directed little forwai<l in front of each jaw. Interorliital space slightly convex, its width 6 in 
head. Preopercle forming a regidar cinvc without salient angle, emargination near angle very slight. 
Nostrils small, roundish, subiMpial: not very close together, (iillrakers few and long, 10 to 12, Ijesides 
rudiments on lower part of anterior arch. Scales rather small, chiefly cycloid; dorsal spines compara- 
tively slender and weak, outline of tin gently convex; tenth spine al)out as long as second; third and 
fourth spines longest, 3.83 in head; caudal tin tnnicate when spread open, its outer rays a very little 
pro<lueed, 1.6 in head; anal rather high ami roimded, its longest rays 2.25 in head; pectoral reaching 
slightly beyoml tips of ventrals, 1.7 in head. Ventnils short, not reaching vent. Pyloric caeca 15. 

Color in life: Deep orange-brown, more olive on back, cloiide<l al>ove by paler or grayish; sides 
and belly marked everywhere by reticulations of pearly gray, which surroun<l roundish or oblong 
spots of ground-color, pale streaks lK*ing largely horizontal on sides; sides of head similarly marked, 
the spots smaller, l)ronze-brown, reticulations decidedly bluish; or 7 spots in a straight line between 
eye and preopercle, having nearly the diameter of the pupil; s|)ots on body mostly covering 4 to 6 
scales, all of them larger than a scale; dorsal olive-brown, somewhat mottled; caudal similar to dorsal, 
narrowly iMigeil with whitish; anal similar with 2 or 3 rows of ])luish spots, its tip blackish, with a 
narrow whitish edge; [HJct orals olive-brown, plain; ventrals blackish, rays bluish. Mouth not green, 
lil)s olive, barred with bluish; iris reddish. Here descril)ed from a speinmen 11.5 inches long, from 
Key West. A large specimen, about 2.5 feet in length, seen at Key West, retained the same general 
coloration, the bronze si)ots and rivulations beuig distinct and not smaller than in young. 

In spirits the orange-brown of the Ixxly is replace<l by dark-brown, and the blue reticulations of 
the head by gray; all the markings lH*come more faint. 

This fish ranges from Florida to Brazil. It is common at Key West, where it is called bla(!k grouper. 
Prolmbly not uncommon al)out Porto Rico, though seen by us only at Puerto Real. It is one of the 
imiH)rtant food-fish€*s of Key West and is prolmbly held in (^Kjual esteem in Porto Rico. It reaches a 
length of 2 to 3 feet and a weight of 50 jMHmds. The largt»r individuals are caught ,with the hook, but 
the young are often seinefl along the shore. 

ikTranmbonaci Voey, Memoria.s, II, l'«j, ik«K). Culm. 

Srrramt»brunneu9 Vo^y, Memorias, II, 131, 1860, Havana. 

Serranusdecimalis Foey, Memoriaa, II, 138, 1860, Culm. 

Serranus cycloparHotu* Poey. Memorias, II. 353. 1H<)1. Cuba. 

Serrfinn^ latfpidua Poey, Memorias, 11,353, IHtil. Culw. 

TViVrfropw (utiu\ji Poey, Repertorio, 229, 1868, Havana. 

M}/(ierojKrcn botuici, Jonlan & Kvermann. 1. e,, 1171. is%. 
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113. Mycteroperca bowersi Evernmnn & Marsh, new Hiiecics. 
'' RcH,-k-hin(r\' ''liiH-k-m''; '' Mero CahrlUar 

IIea<l 2.S iiu»ai*iinHl fruiii tip of upiK^r jaw; deptli 3.4; eyt^ 7.5; nnuiit 3.7; maxillary 2.1; mandible 
1.7; iiiterorbital 4.6; preorbital 8.4; wak»n about 20-140-37; T). xi, 16; A. iii, 11; P. 17; gillrakera x+lO. 

Bfxly rather lon^r, r<»mpn»KM<*(l, the dorsal and ventral outlinen eaeh j^ntly an<l regularly areherl; 
head lon^; and point^Ml, the greatest width 2.25 in its length; snout long; mouth laiye, lower jaw HtrunKly 
projeetinj: and entering in profile of snout; maxillary reaching far lK'yon<l the orbit; Hiippleiiiental 
maxillary Inme evident; eye Hinall, high up; preoiH'.rcle v(»ry finely serrate, slightly concave at itHanirle; 
oiK^rele ending in a long flat ]>oint u])on base of which is a broad, flat spine; n(»strils clothe to^^ther, 
IMjsterior much the largt»r, with an anterior horizontal cros.^-iMii*tition at l»as(». Fins rather low; origin 
of <Iorsal over end of oiH»rcular flap; first dorsal spine short, equal to <liameter of orbit; 8e<*<>nd Hpine 
s<»mewhat exctHKling twice length of first; third, fourth, and fifth spines longt^t, sulH^pial, alxiut a thinl 
longtT than second, or 3.:i5 in lie^d; soft dorsjd round«^l, its longest rays alwmt 3 in lu^ail; laudal slif^litly 
lunate, outer rays 1.7 in head; anal roirndtnl, spines slender and weak, longest (thini) 2.6 in head, 
longest ray 2.6; i)eetoral rounde<l, middle rays longest, 2.2 in head; ventral 2.4. Scales small, thin, 
anrl cycloid, those on head and nafH*. very small and t^mUMlded. 

Color in life: B<Mly dark reddish-brown, covere<l with many small, rouml, hlo<Hl-re<l H|)f>tJ4, thene 
als<M)n head, lower jaw, and l)a.<t^ of i>e<'toral and anal. es|)ecially numerous on anal, and a few on 
spinous dorsal ; soft dorsal mottled with white and black, lM>rdered with a very narrow white e^l^e 
inside of which is a broat^l black band; tip of caudal narrowly white, then a broa<l hla<-k Imml, rest \d 
fin mottled with white and black; anal similar to soft <lorsjd, Imt with more red si»ots; i)ectoralertM«*(*ii 
hy two broad dark l)ars, outer end of fin yellow: iuside of mouth pale red. In ah'ohol the general 
color Ix^eomes dark-grayish, paler l)elow; n^l siK)ts changing to bhu-k <»r <iark-brown. 



-^^■4^^ 




Fit;. |.'). — Mijt'ti r<ti» rrn Imiri rsi. 

Ju<lging from des<'riptions this siH'cies apiK^ars to U* relat«Ml to Jf. ratiiurn Poey, but differs in a 
numlH*r of im[>ortant particulars, among which are the smaller scales, smaller eye, and very different 
ci>loration. Ac**onling to Poey. }f. ral/iuni,\n life, was dark brownish-olive, with rounde<l \ellowisli 
s|K)ts; tins dark-brown, «larker on edges of verti<-al tins; eight narmw, dusky en »ssbands on Ixnly; camlal 
uith a iH'autiful gn*«*ii cn^shand; pectoral yellowish toward the center, the post<Ti(»r margin gn*en. 

Onlyasin<jles|KMimeii 'tyiK- No. 4Hr>:;n. I'.S.N.M.) oi this important spe«i<s was obtained. This is 
*J1."> inches lonir an^l was pnnha>*ed from a Tortola fi>lu'rman at ( 'ulebra l>land. February 10. It was 
i-allcMl by him "rork-hind." "nuk-lisli." or "niero cal>rilla." and N\a< <anglit, al<»ng with the tangs, 
angel-fish, an«l other >|MMie*. in a lish-trap of tlie >tN le in <onnnon hm* about Culebra Island. Though 
no others wert' s«*en, the >|KMies s«MMns to U* u»*ll known (o tin* fisbernien about Culebra and Vi4Hpu»s 
islands, and is held in lii^di esteem as a NaluabN- food-li-li. 

We name thi> >iKMir». for tlie lion, (ieopj*- .M. l'.o\\»'r>, l'. S. i'omniis>ioner t»l Fish an<l Fisheries. 
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Oenns 71. DIFLECfTBUM Holbrook. The Bqnirrel-fltlies. 

This genuH is vtry close to Prionoden^ from which it differs chiefly in the annatun^ of preopercle, 
which is provided in adult with one or two clusters of stronj;, straight, divergent sj)ine8. Smooth area 
on top of head, as in Serronus^ l^^n^) extending backward to a line conne<:ting Iwrders of preopercle; 
supraiX'cipital an<l |)arietal crests very short; preorbital broad; maxillary widest before its tip; profile of 
snout n>unde<l; pec^toral unsymmetriially rounder!, ib* upj^er rays longtrst; ventrals inserted somewhat 
lK»fore axil of jwctoral; dorsal spines slender, none of them much elevated; soft dorsal short, rays x, 12; 
anal rays in, 7; caudal lunate. 

SpiH'ies of small size and bright colors, all American; only one 8i)ecie8 known from Porto Rico, 
but l). ffrrmmum also doubtless occurs there. 

Halipekca: 

n. pTiHipervle with a single center of diveixence of the Mpinuk's alxHit it« angle (in adult as well as in young) . 

/». Glllmkersmoderate.about lObohiw angleof arch; spines on pniduccd portion of preopercle numerous, M to 20 In 
number; outline of spinouN dorsal tin somewhat convex. j»o that the fin ifl more deeply notched than in IHplectrum 
/(trmfmim; jaws equal; vertex naked; openle black within. 

r. Scales on cheek small and regularly plactnl. in about 10 rows; *:* scales before dorsal mdiale, 114 

Diplectritm: 

aa. PreoTwrrle with 2 clusters of divergent spinc^^. one at angle, other higher (the 2 faai'icles well separated in adult, 
but smaller and coalescent in young). 

(I. Head an<l body markcfl with many interrupte<l blue line.><; preorbital brftad.more than twice width of maxillary; 
lower half of preopercle with strong, straight .»4pines diverging from two centers; gillrakers short and small, 
x + 14; 11 rows of scales on cheek: caudal deeply lunate, upper lobe the longer, sometimes ending in a long 
filament. Color brownish, .silvery belaw ; j<ide with 7 or s longituditial deei>-blue lines and al>out as many dark 
crossTmrs, la.st l>ar forming a large black blotch at >ippcr bax^e of caudal: young with 2 broad, dusky longi- 
tudinal stripi's, which bet'ome intcrrtiptcd with age; :; or 4 distinct blue stripeson sides of top of bead; 2 across 
preorbital. the lower forked; tins witli narrow, wavy bar> of blue and pale yellow formomm 

114. Diplectrum radiale (Quoy <k (iaimard). Aguamna. 

Head 2.S; depth .S.H; eye ^^.75; snout .'18; maxillary 2. 1 ; mandible 1.9; interorbital 4.6; preorbital 
9; I). X, 12; A. in, 7; pectoral 1.5; ventral 1.7; caudal l.-T); .males 7-70-18. 

Body elongate, <l()r8al and ventral outliiu'.s nearly alike save for a depression at nape; head pointed, 
a large, sm<Mith round area alK)ve, U'liind eyes: lower jaw barely projecting; teeth chiefly in one row 
on sides of jaws, in small ])atclies in front; maxillary reaching iiosterior edge of pupil; eye large, 
plac*e<l high in hea<l; al)out 9 rows of regularly placed .H<'ales on cheek; preopercle with a strongly 
salient angle compo>ed of radiating spines; opercle with 7 or 8 rows of scales. Dorsal fin continuous, 
slightly notche<l, spines slender and very sharp; caudal lunate, upper lobe very slightly produced. 
Scales strongly ctenoid. 

Color in spirits: Olive, paler l)elow; many faint vertical dark bars wider than interspaces, plainest 
at mid<lle of sides; 2 faint longitudinal dark bands, first from shoulder to soft dorsal, other from nearly 
same origin tobast»of caudal, where itformsafahitdark spot; some faint, pale streaks on preorbital and 
cheek. In life, the soft dorsal has blue spots encircled by darker blue rings; caudal Iwirred with similar 
spots; bo<ly light-bn>wn above, yellowish below, sides salmon-color, head ami tins with re<l shadings. 

Found on lM)th coasts of tropical America, north to Havana and (iuaymas; very common on the 
(toast of Brazil and in the Gulf of California, usually in shallow l>ays; apparently not common in Porto 
Rico, where one young indivi<lual, 5 inches in length, was collected at Mayaguez. 

Serraium rtuiiaUH C^uoy A: Gaimanl, Voyage I'ranie, 316. 18*2-1. Rio Janein». 
Strrantut birittnlnit Cn\ivr S: Valenciennes. Hist. Nat. Poiss.. If. •211,4828, Martinique. 
f>7i/m;>nV'-^<i»/>vi</Steindaehner, lehth. Notizen, Vfl. 1. pi. I. fig. 1. is<"i8, Santos, Brazil. 
JHplfrtnttn rndUtlr, Jordan «fe Kvermann, 1. «•.. I'JtM. \^\M\. 

Oenns 72. FBI0N0DS8 Jenyns. Serranos. 

Bixly oblong, mo«lerately compn*ssed, covered with moderate-size<l ctenoid scales. Lateral line 
normal in direction, not rimning clo.se to back. Cranium al>ove with a very large convex smooth area, 
which is longer than the low sujjraorbital crest; supnKMitijMtal and jiarietal crests* short, extending to 
a line connecting Ixmlers of preoiH»n-le; posterior outline of cranium nearly vertical in profile; mouth 
large, maxillary not scaly and without supplemental bone; canine-* small, lateral; no depressible teeth 
in jaws; teeth always present on vomer and palatine.-. (Jilirakers usually few. Branchiostt»gals 7. 
Dorsal with 10 rather slender spines either sulKHpial or one of them much produced, the fin not 
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deeply notche<I, the f*oit {>ortion short, of 11 to 13 rayu, and nearly or quite destitute of scsilefl; anal 
short, with blender spinen; caudal lunate or truncate. Ventrals not very close together, iuMerted 
Honiewhat in advance of i>ectoralH, as in CvntropriMttft and Dipledmm. Vertebra? 10 -{- 14 = 24. 

S|HH?i«v of small size, probably all American, closely allied to the Old World genus Serramu, from 
wliicli they are distinguishes! by the short, naked, soft dorsiU, the anterior insertion of ventraLs, and 
the smaller teeth. Of the 11 knowi> American species only one has lK»en found in Porto Rioo. At 
least two other si)e<nes {P. pfucfn' and P. tfOMcariuH) prolwbly occur there. 

Pbionodes: 

a. Sc'ulfs larjro, A'l U\ .V» in the IhUthI line. 

b. S<'al<*s on chcvk wry lurjrf, In atwrnt 5 sitios; il<»r>rtl opines not ijuiK* oqual, fourth longest, about twice leiiirth i»f 

ninth. 

c. Tei'th unusually .<«tnmK. ''^ «>r 4 on each side in upfnT jaw hh larKe as laivt'^^t lateral teeth; jawn equal; prcorfoitAl 

extn'inely narmw, not one-thirrl \vi<llh of pupil; preopinle very shandy serrate; gillrakere short, aleiider. 

X T 10; eaudal forktKl. Color plain-olivaceous: tins all pale; sides with about faint dark crotMbandH, more or 

less eonfluenl along lateral line /umcuIu* 

bit. Seales on cheek nuKierate. in aljout 8 series; IxmIv oblong, heavy anteriorly; dorsal outline a little elcvatufl, proOle 

alniiK^t stniiKht; lower jaw not r>rojeet{ng: canines .small; mouth large: preorbital narrow; dorsal fin not 

notche<l. 
ti. Kye large, eqnal to snout: gillrakers short, x + 10: cau«1al deeply lunate; i)e<rtoral long. Color light-brown iiih. 

with lighter blotches and faint dusky bars: u very conspicuous, sharply definiMl, vertical white bar extending 

upwanl on each side from just before vent: llns pale phabe 

(Id. Eye very large, greater than snout: gillrakers short, x + 6; caudal truncate. Color, upiHT jwrts scarlet, lower 

iNiris bluish-while; a yellow lateral band, under which are 1 fn»rt<lrate black blotches batdwini, 115 

Me.ntiperca: 

od. Scales small, lateral line with i'*) to 75 in its course.'. 

f. L«^wer jaw not very stnmgly pn»je<*tiiig. 

/. B<Kly ei»vere<l with irregular, inky-black sfMit.s and Imnds. Ko<ly long an<l low, head low and sharp, lower jaw pit>- 
jwting: scales on cheek in 10 or 12 n»ws: tei'th small: gillnikers vt-ry short, x -f 7; dorsal low. not notched; 
caudal forked. Color brownish aU>ve. sides yellowish, everywhere Hl)ove, V>elow, and on flUH covered with 
irregular inky-black s|M)ts. bloH'hes. and Imnds latter meeting ar. un<l U'lly: i»ectoralsand anal plain; a bnmd 
ring an)Und base of caudal, and many irregular spots around Imses of ventrals and pectorals; nunierouN black 
s|»ots on dor«^ls and caudal, <me of thoM* on front of spincnis dorsjil very cou'^picuous tiffrinut 

ff. Body not covereil with conspicuous inky-blH<*k sjxMs and bands. 

g. Back with '^ or more large, eimspicuous bl<»tchcs of yellowish-while. B^nly nmre elongate than in related }ipe<*ieN: 

lower jaw slightly projecting; s<!ales on cheek in 11 seri<s: d^irsjil spines low. llflh the longest, 2.25 in head; 
caudal strongly lunate; pect(»ral and ventrals short. Color brownish-red alwive. with areas of ligut yellow on 
sidesof back; one before dors*il; a large one and a small one below spinous dorsjil; a large one below last raya 
of soft dorsal: one on back of tail; top of head with "J pale cross-shades, (»ne before, one Ix^hind eyet", lower 
tins light-oninge: caudal re<l. with 2 (M)nsplcuous longitudinal stripes of blackish-red: dorsal red-shaded, a 
mariMin blotch on each part of It extending upward from a similar blotch on ba<k taba4nirin9 

gif. Ba<'k without «'onspicuous bl«»t<*hes of yellowish-w hite. 

h. Coloration nearly uniform: bfxly elimgate; snout >hort and thick; enutlal slightly lunate. Coh»r bn>wnl«h-yell«>w 
on back. <»range on si«les. and brighter or re<l on belly; no siM»ts n«>r bands; upi)er \n\v\ of head bluish, tinngray: 
caudal brmlereil al>ove and below with brow n farrtrenH 

€€. Ijower jaw very stnmgly projecting: iMMly elonirate. modenitely compri'SM-d: scales snuill, alKiut 70; mmit aliarp. 
much longer than the large eye: pre<i[M'rele fuiely denticulate<l; topcjf hea<l ^vith vertex nakc>d; caudal ileeply 
forked; skull depri'ssed, with a single crest; dorsiil spim-s miMlerate. third highest. 
i. Color clear brown with larger darker s|M>ts or l>ars on sides; tins pale, njore or les«s tinged with orange. lucioprrcany» 

115. Prionodes baldwini Kvcrinanii <fc Marssh. 

d'l.ATK 15.1 

Head 2.5; depth :12; eye 4; snout 4J\; maxillary 2.4; nnindible 2; intemrbital 7; I), x, 12; A. 
Ill, 7; pectoral 1.4; ventnil l..'»; caudal 1.7; scales 4-42-12. 

Hody elonjrate, moderately compressed, not elevateil, eovere«l with ctenoid scaU^; dorsal and 
ventnil outlines alike; liea<l moderate, pointe<l, naked ahoveand U'low; eye lar^'c, j^reater than len^h 
<d" ••^nout, hij^h in position; month terminal, slightly ohliipie. maxillary rearliinjr mi<ldle of eye or 
MHiiewhat beyond; j;illrakers sln»rt, ♦> developed on lo\\«r limb: tiMtli small, conical, and sharp, on 
\omer and palatine>i ami in several sei-ies in each jaw. with weak canines in Ironl and a few canine-liko 
teeth on middle of .«.i<le nf l«>wcr j:iw; j'lieek with about 7 row> <»t -•ales; pre4»].ei'clc finely .***'rrate; 
oiKTcle ending in ^> sharj>, llats])inc^. middle one Iar«ic.-t. a membraiion- |H.int«'<l tlap project inir beyond; 
litis all nake<l, dors;il «'otitimions. with a sli;:bt emar;rinati<»n; spiiM> sN-nd«T and pmitrent, tir^t 4 or r» 
i;radnat«Ml, rest snbcqnal, .*».2 in head, lower thati soft ray.- which are containe«l about 2.o in head: anal 
liii short, second spim* buiijrest atid strongest, '.\ in head, soft part hit^di. lifth or sixth ray lon^rest, 
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reaching almost to front of anal, 2 in head; ventral with second ray produced, reaching vent; caudal 
truncate, or with middle rayw very slightly shorter, making the margin slightly concave. 

Color in life: Dorsal half of head and trunk and all of caudal i)eduncle scarlet, ventral portion 
pale-blue, almost white; a yellow longitudinal hand, nearly as wide as pupil, from preopercular margin 
straight across opercle and along body to lateral line under last dorsal rays; 4 quadrate or oblong 
black blotches just under this band, the first a]M)ut under middle of spinous dorsal, second under last 
spines, third under first rays, fourth under hust rays; from each of the first three of these blotches a 
s<|uare, well-defined yellow shade extends downward to \ye\\\ or base of anal, a similar one from baae 
of i)e<'toral to ventral; 4 smaller black blotches at base of caudal, 2 others, somewhat larger than the 
last, just in front of them on caudal peduncle; a row of 9 round black dots on each side at base of 
dorsal fin, first one smallest, opposite membrane of first sj^ine, the other 8 separated somewhat obscurely 
into pairs, the first pair under middle sjnnes, second under last spinas, third under first rays, fourth 
imder last rays; 2 or 3 very small black dob* on upjKT edge of caudal peduncle; 2 or 3 more in front of 
dorsal on median line, each accomj>aiiied by a similar one on either side; in s<^me sjxicimens a few 
scattering ones on top of head behind eyes, sometimes regularly arranged; a few dark-brown spots 
l)ehind eye; various dark markings on side of head, without very definite pattern, but usually 2 oblique 
stri|»es on cheek, a heavy black blotch on intero|K'rcle and 2 on ranuis of mandible, which, with their 
fellows of the other side, make distinct crossbars on lower side of head, usually extending across 
maxillary; chin and lower part of oj)ercle with dark spob?; lateral line white, with a few broken spots, 
comj)aratively faint, just Ixilow it; iris red, with an inner ring of white surrounding pupil; spinous 
dorsal pale, e<lge of membrane ])lack, this color ])ordered ])elow with faint yellow; soft dorsal pale, 
s]>otte<l throughout with light-orange, with a marginal band of same, outside of which is a very narrow 
pale-blue tnlge; ventral very pale-bine, produced ray woniewhat yellow; anal pale-blue with some light 
orange on last rays; i)ectoral and caudal uniforni j>alc-reddish, unmarke^l. 

In spirits, all the red and yellow markings <lisappcar, the dark i)ersists, and additional markings 
are brought out a-J follows: Along anterior and uj)pi'r ])art of the trunk and crossing the lateral line 
are dark-brown vertical bars, diffuse and running together, or separated and broken into round or 
quadrate blotches; in the mid<lle i)art of the course.' of yellow longitudinal band appears a row of very 
small black points; sjjots on soft dorsal dusky; dark mottlings on caudal; upper and lower base of 
]H»ctoral, and sometimes axil, dusky. 

A iK^autiful and strongly marked sptn-ies; 2 specimens <lredged and 38 others, ranging in size 
from 0.t55 to 2 inches, caught in the tangle, off Culebra and Vieques islands, on coral bottomi in depths 
of 15 and 16 fathoms. Known only from Porto Kico. 

This interesting species was "named for Mr. Albertus 11. Baldwin, the artist of the expedition, 
in recognition of his excellent drawings and paintings of American fishes.*' 

Prionwlen biildtriiii Evennann i^ Mrtrsh. Report V. 8. F. C. f(»r 1M99 (Dteeraber 19), 353, Fish Hawk station G098, off Culebra 
Island. 5.'25 miles southwest of Culebritas Light-House, February 8, 1899, in 15 fathoms. 

Oenus 73. DT7LES Guvier. 

This genus is close to Prionodf.% differing in having but (i branch iostegals and in the truncate form 
of the caudal fin. In J), nuriga the third dorsal spim* is prolonged in a whip-like spine. There are 3 
known species of the genus, the one descril)ed l)elow and D. snbUgdriim^ which occurs on the South 
.Vtlantic coast of tlie United States, and J), aurigdy from the coasts of Brazil and Uruguay. 

n. Third dorsal spine not longer than fourth. 3 in head: second anal spine considerably longer than third, about 2.25 
in head; lower jaw little projecting: gillrakers sh(>rt and few, 6 or 8 in number; jaws sealelesH; soft dorsal with 
small scales; pectoral long, reaching anal. Color brown, with darker cross-shades; soft doreal, anal, and caudal 
Hns checkered with blackish on a white gnmnd; a broad white area or bar before anal fin. 
b. Dorsal rays x. 13; head small, acuminate; |)eetoral fin finely barred with black and whitish, precisely like caudal 
fin; a very con.«»picuous inky-black blotch on front of soft dorsal (at least in the young), this being a 
continuation of one i»f the bars on body; a black ring abf.»ut tail at base of caudal, before which are 6 or 7 dark 
bars, becoming progressively bntader and fainter forward; lower parts of head with a conspicuous network of 
dark streaks stMigurius 

bh. lH)rsal rays x, 12; head less slender; i)ectoral red; inky blotch on soft dorsal small or obsolete; dusky bars on body 
distimt dispUuniB, 116 

aa. Third dorsal spine in adult male greatly elevated, reftching past middle of soft dorsal, its len^h quite variable; 
stH.'ond anal spine as long as third. 2.83 in head; lower jaw prominent; gillrakers 10 to 12 below arch; pectoral 

shorter than head; brownish lower parts with light and dark shades; fins clouded auriga 

F. C. B, 1900—11 
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116. Dules dispilurus (Guilt her). 

Wviul 2.4; (loptli 2.75; eye 4.2; Hiiout 4.2; maxillary 2.8; iiiau<1ible 1.9; iiiterorbital 7; D. x, 12; 
A. MI, 7; iKM'toral 1.'55; ventral l.(J; c»u<lal 2; Hcalen 5-44-12. 

H<Mly oMoiijr, of iiuMlerato <lepth, <*()nHi(lera])ly oom|)ree8e<i ; mouth large, slightly oblique, max- 
illary nuu'hinj? eeiiUT of hinn» eye or lK»yon<l; teeth in villiform bandH in each jaw, in lower bec*oiniiig 
uniHerial iM)Hteri<>rly; a few enlarja'd teeth in outef row of both jaws; vomer and palatines with 
narrow bandH of villiform twth, w>me of them enlarged; jaws subequal; preopercle evenly rounded, 
finely wmite al)ove; oj>erele with 3 punj?ent spines, middle one longest;' Hoales rather laige, ctenoid; 
ruu<Ial fin truncate; stH'ond anal spine longest an<l more or less cur\'i»d. 

Color in s)>irits: Hntwnish, some spiM'imens more olive; 5 or (> crossbands of darker color on 
iKMly, not very distinct, these extending on dorsal fin, where they are quite black and sharply defined — 
1 on front of spinous dorsal, 1 on la^t spini^s, and 1 on first dorsal rays at height of last dorsal 8pin«9is 
the Imr fn>in this one extending to ulnrnt lateral line only; another at base of last dorsal rays. Between 
thew^ inky-black blotciu^s an» much smaller si>ots not i»arts of the l>o<ly bars; (taudal peduncle with 1 
or 2 v»»rti<'al Iwrs; an oval black si>ot, smaller than i)upil, at base of upper caudal rays, and 1 at 
bas<' of lower, with fainter markings In'twi^en; caudal and anal mott1e<l, vent rals dark, pectoral |wile 
(n*d in life); many (alxuit 15) longitu<lina1 bn)wnish or olive lines on Ixxiy, foniie<i of (rolor on upper 
and lower e<lges of si-ales, rather wider than interspaces, and giving the fish its g(>neral (-olor; a faint, 
wider, <lurk strt»ak from occiput to upfHT tnlge of eye, and 1 from shoulder through eye to tip of snout. 
A cn»amy <|uadrate blotch from U'Uy, in front of vent, extending upwanl alxMit Iialfway to lateral 
line, its iMJsterinr Njnli'r u\or\* sharply detiniHl than anterior. 

A stnmgly marked s|KH-ies heretofore known only fnuii Trinidatl and .lamaii-a. Five examples, 
one aUuit l.7.'> inches, the others 2.75. The smaller one was taken with the tangle, off Point Melones, 
in 7 fathoms; one of the others in the l>eani trawl, \i luWvt* from Mayaguez, in 220 fathoms, on rocky 
bottom; the others wen* s<4m»d at Mayaguez. 

(X-ntroprii^U difpilurui' {iimihvT. l*nM*. Zm»l. S<h'. UukI.. ls<»7. W, Triiiiila*!. 
OmIcii ififpUunm. Joniiiii iV Kvt'nimiin. 1. v.. 1219. ISHG. 

Genus 74. BYFTICUB Cnvier. The Soap-flthei. 

I^hIv oblom:. o»inpn'.<.-<e«l, covertNl with very small, smooth, embe<lded scales. Lateral line 
normal, head s«-aly. Mi»uth rather largi\ <»blique. lower jaw the longer; maxillary with a supple- 
mental l>«>ne, a.< in Kpint/tfuhis, with which this giMUis agrees in general oste<dogy; suKxtth area on top 
of cnuuum very larg^*. tninsvers«.'Iy convex, nuich longer than supraoi'cipital crest; inten)rbital area 
very narn»w; {uirietal ami supra* nvipital iMnies short, with ft»eble cn*sts, which do not extend on 
frv»ntal>: pri'maxillaries rt'-achinir fnmtal.s which have a fo*«^ in front; ttH.*th all villifonn, in bandn 
on jaws, vomer, ami |»alatini's: pni>|H»n'le crv»stvnt-shaj»tNl, without angle or st^rratures, Imt provided 
with 2 or .*> spinous h»M»ks on the jH>steri»»r margin: oi>ercle with 2 or 3 spines; gillrakers short; 
branchitisU'tfaN 7. I>orsal tins si-parate, the tin^t of 2 or 3 irart»ly 4) small spines, seetmd of many 
\aNnit 2.*>^ s«»fi rays: anal l«»ng. r»»unde<l, of S4>ft rays only: caudal n>un<U»<i; pectoral nmndtnl, nearlv 
synunetrical. of 17 ruy<; veiitrals small, i. \ inserte*! slightly Ijefore iH.N'toraK the sjune short and 
strv»ng. W'rtebni' 1«^ 14 — 24. Skeleton gi'iierally similar t«» that of AyWmyi/tWfM. 

Sji^H'if^ al»««nt S all in.nj the s*»tis of tropical America. 

• :. iHTsal ^I'iuvo J or ; nir»'I\ 4 . 

^. l*rwiKTi'N- will: t\v»» >piT»v. only, lowi-r .s'an'^'ly iln' 'it»!iir»T. 

■ ».>wn-u;ctr -^piiiv- ;i. ,iV u* !1 ■K-wIoii^hI. 

/ Ti.N.r "."t Tiyl. vh:».--^y .''.i\h«.i"«»U'»: •l«»r>Hl fiH'* «h>tm«lly «nHTuttnl Ky lUfuiNmiH . 
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■•••. Ol-^Tt-u'i- -?•■?:•■» J ^v'.'" ■:;>!- r^ri. «:'!•. -it):i!:. r ."nVuriw. llS 

bi}. ltv< •!«*.• -I .'. ■■* • .^i;-'^ ... ^"^^.'pinint. 11^ 
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117. Bypticus saponaceus (Hl(K!h c^ S(*hneider) . Soap-fish, 

Head 3 to S.:iS in length; depth 2.6 to 8.25; 1>. iii, 23 to 2o; A. 16 or 17; scales 85 to 90 (pores). 
Body comparatively deep, young more slender; iMUtk elevate<l, snout rather pointer!; lower jaw much 
projecting; anterior profile before eye little concave; eye 4.5 to 5 in head; maxillary reaching poeterior 
edge of eye, 2.12 in head; preopercle with 2 Htraight spineH l^ehind; opende with 8 spines, middle one 
largest and nearer upper than lower; first and second dorsal spines sul)equal, third smallest; dorsals 
slightly connecto<l, ventrals very small, not half longer than eye; pectoral rounded; gillrakers very 
small and short, alx>ut 8 <leveh)ped. CV)lor dusky-brown, fins marked with blackish and usually with 
a narrow pale edge; sides generally with irregular \yd\e spots; back and head usually immaculate. 

West Indies, Pensacrola to West Africa and Brazil; generally common. The best known and most 
widely distribute*! of the soap-fishes. Though not obtained by us in Porto Rico, we include it on the 
authority of Poey. 

JiibonciUo, Parra, Dif. Piezax Hist. Nut., 51. pi. 24, tig. 2, 1787, Iluvana. 

AnthiassaponaceM Bloch <fe S^'hneidor.SvHt.Ichth., 310, 1801, Havana; after Parra. 

lUixrpticus micrtips Ca8tIcnaii,Aiiiin.X(mv.ct Bares, 6, 1855, Bahia; after Pcrt^i mu-mpit Broiuvwniet, a MS. name/ 

BhypUcus sapanan'us, Poey, Fauna PuortfvRiqnefia, 322, 1881: Stahl, l.r..7r> and 162,1883. 

Bypticus sapotncuruft, Jordan & Evermann, 1. c, 1232. 18%. 




FUi. -iG.—R;/pfiru}t bMn'spinui<. 

118. Rypticus coriaceus (Oo|K'). Black StHtit-finh. 

Head m^; depth 3.5; eye 5; snout 5.8; maxillary 2.4; mandible 1.7; interorbital 11.5; scales 19- 
125-32; D. iii-25; A. 15; pectoral 1.5 in head; ventral 2.8; caudal 1.3. 

Body rather elongate, compressed, l»ack little elevate<l; hea<l pointe<l, snout small, pointed; 
mouth large, somewhat oblique, maxillary n»aching l)eyond orbit, its fore end very broad, triangular; 
lower jaw strongly projei^ting; teeth rather strong; interorbital narrow; preopercular spines 2, the 
lower the larger; oj>ert:le with 2 obs<nire spines, j)artly covered with skin, the lower the stronger; 
caudal pe<luncle compressed, deep, lea.'^t depth 2 in head, its least width about iS in its depth. S<^le8 
small, more or less embedded, espeeially on nai)e and cheeks. Fins all rather large; dorsal well 
separate<l, spines short; last dorsal rays alx)ut 2 in head; hust anal niys al)out 2.75 in head; caudal 
rounded, its mi<ldle rays alnmt 1.5 in hea<l; pe<'toral broadly rounde<l; ventrals short, 2 times eye. 

Color, plain brown, darkest on l)ack; under parts i>aler; a broad white line from tip of lower lip 
to <M!ciput; vertical fins dark, edges black; pectoral with some dark; ventrals jmle. 

Two siHJcimens obtained, one 4.75 in<rlu*s long, at Mayaguez, and one 5.5 inc^hes long at Ilucares. 
This West Indian species has hitherto l>een known only from St. Martins and Jamaica. 

KleuiheractU cwriaceu* Cope. Trans. Amor. Phikw. S<k', 1870, 4<;7, St. Martins. 
Ryptictu coriaceut, Jordan & Evcrmann, 1. v., 1235, 189(». 

119. Rypticus bistrispinua (Mitchill). 

Head 3; depth 3.6; eye 4.5; snout 4.75; maxillary 2.1; mandible 1.8; interorbital 7; D. ii, 26; 
A. 15. Body rather slen^ler, depth considerably less than length of head; head compressed, snout 
pouiteil; mouth lai^% h>wer jaw strongly projecting, maxillary reaching posterior lx)rder of orbit, its 
exposed portion broadly triangular; interorbital very narrow; 3 strong, distinct, preopercular spines, 
nearly uniform in size, middle one sometimes slightly the largest; opercle with 3 flat spines, middle 



164 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

one lar«n»st; ojRTrle (mkHii)^ in a long flap; ncales vtTv uimute, ryc.loul; entire head fH*Ale<l; lateral line 
r(mii)letis arclitMl alK)vo pef'toral; <l<n>«al lin continuous, npinous jxirtion continuous with noft rays; 
si'cond dorsal spine lon^T than first, alK)ut e(iual to diameter of orbit; laat dorsal raya lonjuieflt, about 
2.5 in head; anal ^»^ienlblinJ? last portion of dorsal, it** longest ray 2.5 in head; iHM'toral broad and 
roundinl, its length 1.9 in head; veiitnils short, scarcely greater than orbit; <^udai rounded. 

('olor in alcohol: Ri<*h brownish or olivaceous alx)ve, paler below; upjKjr half of hea<i to level 
of lower jiart of eye dark-brown; lower half of head jiale-yellowish, usually with Blattered minute 
>>rown sjK^cks; tipot lower jaw brown; pale median line from tip of snout to nuchal re^on, growing lesH 
distinct iK)Steriorly; whole btwly, and usually most of head, coven'd profusely with small rich brown 
sjMittf, largt»st alH)ve i>ectoral; under jaw, throat, and breast often immatndate; (ins usually unspottetl. 

South Atlantic coa.'^t of the Unite<i States and West Indies, usually in rather deep water; known 
from off (.'harle."^ton, the liahamas, Key West, Pensa«>la, ('uba, an<i Porto Rico, and octautionally taken 
off Newport, Rhcwlc Island. Xinet^^n spwimens obtaintMl by the Porto Rico ex{)e<iition from the 
vicinity of Culebra Islan<l, some drvMlge<l in 12 to 15 fathoms, t)thers foun<l in shallow water aNjut the 
coral rt*efs; leniith alM>ut 3 inches. These si»ecimens agree fully with MiU'hill's (original det*criptiou of 
this s|XK!ies an<l with the tyi>e of A*. j)ltHit(n<nj< (Joode <?k Rean. 

liiKlianuH bMriitpiiiiiM Mitohill. .Viiut. Month. Ma^. itinl Crii. Kcv.. II, Fr!».. IMIH. 247. di'«'|> water in Bahama Straits. 
KhuptivuK innrnlntiis Ilolbnmk. Ichth. S.ramlina.jMl. l.:w. IKtO. and I'd. 2, 42, ISTiO.i'apt; Koniain, South Carolina. 
Rfufltticitit pituHtutiin (r(HKlo tV: liean, I*nK'. l'. S. N. M. 1S79.:U1, Key We^t, Florida, 
Jiypticu« bi.'ilri^pinini, Jonlan <V: Kvertnaun.l.e., 12:«. 1S% 

Family XLII. L0B0TII).4:. The Triple-tails. 

This family is thus defined l.»y Dr. (iill : 

"Percoidea with an oblong, compressed lunly, e<pially deveh>iKHl alxne and Udow; a short snout 
and anterior eyes; e<lentulous ]>alate; dorstd and anal with the soft (Mtrtions e<iual and opposite, the 
former i)n'ce<le<I by a much larger spinous portion, the latU»r with 3 sphn?s; vertebra? 24, 12 alxloni- 
inal and 12 caudal, the fifth to eleviuith with sh(>rt but gradually lengthening jwiraiHjphyses projet'tiuK 
sideways and Indiind downward, and the twelfth with the paraiH)physes elongated, <*onveni5ing at 
their extremities and fitting into a groove of the first haemal spine, the costiferous pits excavatefl 
obliquely in the ilevcloi)ed j>ara|M)physes. and gradually ascending forward on the vertebne, and finally 
on the neurapophyscs; tin* skull with its frontal i)ortion broad, expande<l forward and outward, and 
entering into the jnisterior Ijonlers of the orbit»<, which are advanced far forwanl; the postfrontaki 
elongattnl forwanl and un<lerlying the frontals; ethmoid short, decurvtMl, and exi)ande<l sideways.*' 

This family contains a single s|»ecies, a large fish closely allied to the .Sm*a/«'(/.r, but lacking 
vomerine and palatine te<'th, and with the fore i»art of the head very short. Its n^lations an; deci<le<lly 
with the S4 rrun'uhv and not with the IhvinaUdtv, with which gr<;up, however, it agrees in the al)seniv of 
teeth oti the palate. 

Oenus 75. L0B0TE8 Cnvier. 

lV)dy <»blong, compn»ssed, an«l elevate*!, covered with nKxlerate-sizwl, weakly ctenoid scales; 
jjrofile of hea<l concave, snout prominent; mouth m<Klerate, obli(jue, with thick lips; upper jaw very 
protractile, the lower Ionizer; maxillary without supplemental Ixme; jaws with narn)w ImukIs of villi- 
fonn teeth, in front of which is a row of larger conical teeth directed IwK'kward; no teeth on vomer «»r 
iwdatines; preorbital narrower than eye; preoju'rcle strongly st?rrate. Branch iost«'gals 6. iXjrsal fin 
continuous, with 12 spines, which may Ik.* depresse<l into a shallow gnwjve; soft rays iA <lorsal and anal 
fins elevateil; anal spines graduated; ))ases of soft dorsal and anal thickem^l and scaly; caudal rounde<l. 
Air-bia<ider [)n.'s<Mit. Pyloric cii'ca \^. 

120. Lobotes surinamensis (Bloch). 'SSir/ma''; Flmhtr; Trlj/le-tni/; I>onnfur. 

Head 2. S: <lcpth 2; ey«* ♦i.'S; snout 4.1; maxillary 2.S; niandiV)lc J.i*; inten^rbital 3..>; I), xi, i, 
ir>. A. Ill, 11; i>ectonil 1.7: ventral 1.4; caudal 1.4; scale."^ 5-iS-b>. 

Kcsemljling the scrraimi*! L'«nns Mplnstrs in f«»rm, but without teeth on vomer or |>alatines; s<:ales 
larjr, tinii, and ctenoid; antcri«»r profile with a strong concavity at o<'ciput; eye small; mouth small, 
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lower jaw projecting; teeth in a narrow vilHfonn band in each jaw, with a "ingle outer row of enlarged 
conical teeth; preoperde with a few strong spines, those at angle greatly enlarges! ; soft dorsal and anal 
high, nearly as large as caudal, the 3 fins suggesting a 3-lolH?d tail, whence the name " triple-tail." 

Color in life: Brniy greenish, grayish, and yellowish, more or less mottled; fins mottled-grayish; 
soft dorsal and anal black -edge<i, caudal with yellowish margin, black inside; ventral pale, with black 
blotches; branchiostegals pale, with irregular black lines; our smaller specimen creamy-yellow, overlaid 
with dark-brown. 

A fish of rather sluggish habits, found in most warm seas; north on our coast to Cape Cod; 
probably not uncommon about Porto Rico; not re^onie<l from Key West, though known from the St. 
Johns and Indian rivers, Pensacola and Tam]>a. It is said to reach a length of 3 feet and a weight 
of 50 pounds, and is regarde<l as a very gO(xl food-fish. The collection contains two young examples, 
6.5 and 8 inches in length. The smaller was taken by the seine at the mouth of the Rio Bayamon at 
Palo Seco, in water very nearly fresh; the other was* seined in San Juan Harbor between Palo Seoo 
and Catailo. 

JTolocentru* mrinammnn BU»ch, Ichth., pi. 243, 1790, Surinam. 

Bodianus triuru« MiU'hill, Trans. Lit. and Phil. S<x;., 1, 1816, 418. Powlca nf)<)k, New Jersey. 

Ijobot€9 er(Ue Cuvier & Valenciennes, Hist. Nat. PoKm., V, 322, 1830. Pondicherry. 

LoboteHfarkharii Cuvier A Valenciennes, Hist. Nat. Poiss., V,324. 1830, Malacca; on a drawing by Major Farkhar. 

LoboteM wmruAentm Cuvier & Valenciennes, Hist. Nat. Poi.ss., V, 324, 1830. Santo Domingo. 

Lfi6«te»aM<^oruTOGiinther, Cat., 1,338, 1859, Cuba; Caltutin; China. 

LoboU* mrinamensin, Poey, Fauna Puerto-Kiq., 329, 1881; .stHhl,l.c..77 and 103, 188:i; Jordan «fe Evermann, I.e., 1286, 1896. 




Fk;. 47.— TMl>f ft/ ft fturhmmrnin*. 



Family XLIII. PRIACANTHID/K. The Catalufas. 

Body rjblong or ovate, compre.M«e<l, coverc*! with small, firm, rough scales; all parts of body and 
head, even the snout and maxillaries, ])eing densely scaly, each scale with a more or less developed 
])late on its posterior lK>rrler, most develo[)ed in the young. Head deep. Mouth large, very oblique, 
lower jaw prominent. Villiform teeth on jaws, vomer, and palatines, none on tongue. Premax- 
illaries protractile. Maxillary broa<l, without supplemental l)one, not slipping under the very narrow 
preorbital, which is usually serrate; no subf>rbital stay. Eye very large, forming about one-half length 
of side of head. Posterior nostril long, slit-like, close to eye. Preopercle more or less serrated, 
one or more strong spines at its angle; oijerculum very short, ending in two or three points l)ehind; 
no Iwirbels. Gill-membranes separate, free from isthmus. Pseudobranchirf very large, extending 
along whole length of opercle. Postorbital part of head very short, opercle small. Gills 4, a slit 
behind the fourth. Gillrakers long. Branchioertegals 6. Lateral line continuous^ not extending on 
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(raudal. Dorsal fin coiitinuouH, x, 9 to 15, spines dcprcHnible in a groove; anal rays in, 9 to 15, 00ft 
part long, nimilar to soft dorsal, spines strong; yentrals very large, thoracic, i, 5, close together, in 
a<lvance of !«*»*» of jKictoral, joined to l)elly by a meml)raue which incloses a groove; no axillary procefls; 
spine strong; {>octoral small, pointed, not symmetrical, of 19 or 20 rays, upper longest; caudal fin 
truncate or lunate. Spines of fins generally rough, with small serne. Air-bladder large. Pyloric 
oeca few. Vertebra? in rethiced numl>er, 9 or 10 -|- 13 = 22 or 23, first vertebne Xmng very small or 
absent; transverse process Ix^ginning on seventh (sixth) vertebra, last two precaudal bridged aerofw; 
ril)8 attache<l to transverse processes; epipleurals absent on last three precaudal vertebne. Supirn- 
ociupital crest very low, continued forwanl to over front of orbit, where it is joine<l by parietal crestii; 
processes of preinaxillaries moderate. 

Carnivorous fishes of the tropical seas, chiefly in deep waters; mostly rose-colored in life. 

a. Scalea ver>' Hmall. SO to 100 in liiU^ral line; Ixxly oblong, it« depth not half it« length; preopen>lo with a flat Hfyine; 

dorml and anal eat'h with 12 tol5M)ft rays pRt acanthus, 76 

(UL Scales large and very rough, 35 to 50 in lateral line: InKly ovate, it8 depth more than half its length; preopercle 
without 8pineH; dorsal and anal ca^rh with 9U)11 soft rnyH P8XinM>PBiACAin'HCS 

Qenas 76. PBIACAHTUUS Cnvier. 

Scales very small, 80 to 100 in lateral line; Iwdy oblong, more than twice as long as deep; pre- 
opercle with a spine at angle; interorbital area externally transversely convex, cranium itself tnms- 
versely concave, elevation being fonned of flesh ; a conspicuous foramen in inten)rbital area; lateral 
line extending upward and Imckwanl from up|)er angle of gill-oi)ening toward second dorsal spine, 
below which it changes its course, following outline of back to end of dorsal fin, thence direct to middle 
of caudal; anal fin rather long, its rays al)Out in, 14; dorsal rays alwut x, 13. 

Species rather numerous, in the tropical seas. 

a. Prcopcrrular Kpine obsolete or nearly so; depth about equal to length f)f head; donwl unspotted; dorsal rays X, 14; 

anal iii, 15 <irenatu8, 121 

aa. Preoj»ercular spine well <leveloped; <lepth of Ixnly greater than length of head: dorsal spotted; dorsal rays x, 12 or 
X, 13: anal iii, 13 or 14 cruaUahu^ V32 

121. Priacanthus arenatus (Guvier & Valenciennes) . '*Toro'*; ''Coinico*'; Oatalufa. 

(I'LATE 16.) 

Head 3.25; depth 2.8; eye 2.7; snout 3; maxillary 2; mandible 1.6; interorbital 4.6; D. x, 14, 
rarely 13; A, in, 15, rarely 16; pectoral 1.9; ventral 1.1; caudal 1.2; scales alnrnt 94. 

Body oblong-ovate, compre.*«se<l, covere<l with small, very firm, and slightly ctenoid scales; head 
almost entirely scak»<l; eye very la^re; mouth cxtn^nely oblique; lower jaw strong and prominent; 
maxillary very broad posteriorly, reaching slightly ))eyond front of eye; ojXircle and angle of pre- 
oi)ercle each with a weak flat .<jpine; dorsal spines sli;rhtly roughene<l; cau<lal slightly lunate. 

Color in life: Body and fins nearly everywhere bright-red, ventrals and caudal deepest; base of 
pt»ctoral yellow; ventral spine i>ale-blue, rays black-tippe<l, most of membrane dusky; soft doreal and 
anal with a few small dusky spots, and faintly wlgtHl with dark; caudal <listinctly dark-edged; upi)er 
t»dge of caudal |)e<luncle dusky; a series of alx^ut 12 indistinct dark round blotches along and just above 
lateral line; inside of mouth red Iwhind; iris chiefly bright-re<l, a narrow yellow circle al)out pupil. 

This fish occurs in the tnjpical Atlantic south to Brazil, cwcasionally northward in the <iulf Stream 
to Newiwrt and Wo<h1s Hole; al.so known fmm Jamaica, Key West, and Madeira; probably common 
alH)ut Porto Rico. C)ur collection contains six examples, 6 to 12 inches long, from Aguadilla, Mayaguez, 
and Arroyo. It d<x»s not usually exceed a foot or 15 inches in length, but is a food-fish of some 
ini])ortance. Its flesh is firm and flaky and of gjMxl flavor. Nothing is known as to its game qualities. 
The brilliant re<l color and large eye make this a very strikuig fish. 

CtUalufa, Parra. Dif. Piezas Hi>t. Nat., pi. "20, 17s7. Havana. 

I^iacanthuji artnatii« Ciivier tV Valenciennes, Hif«t. Nat. Puis*;.. III. 97. l.s-j«». Brazil and Atlantic: Jonlan <fc Kvermann. 

I.e.. 12:57. is%. 
I^riiwanf/iu)! J'ultffm* Lowe.Tran**. Zo<»1.S4K*. I»n(l.. II. 1W.». 171. Ma<lcira. 
Primnutfuns aitalti/a Poey. Prue. Ac. Nat. Sei. Phila. IfSW, ivj, Havana. 
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122. PriacanthuB cruentatuB (Lac^pMe). ''Ojon*'; Catalufa; ''Ojudo''; Big-eye. 

Head 3; depth 2.5; eye 2.6; snout 3.2; maxillary 2; mandible 1.6; interorbital 3,7; D. x, 13; 
A. Ill, 14; pectoral 1.8; ventral 1.4; caudal 1.2; scales about 90. Body deeper tlian in P. arenatm^ and 
preopercular spine stronger, curved, and serrate. 

Color in life: Body silvery, washe<l with rosy; back with five or six rosy, saddle-like blotches 
extending on sides to below lateral line; under part*< rosy; vertical fins with pale bases, brighter out- 
wardly; caudal black-edged; pectoral and ventral rosy, ventral black-tipped. 

This fish ranges from the West Indies to St. Helena and the Canaries, and is known from Cuba, 
Jamaica, and Porto Rico, but not yet reconled from the United Statas. Probably not common in 
Porto Rico. Our collection contains but a single specimen, 8 inches long, obtained in the San Juan 
market, though others were seen. It reaches a length of a f<Mjt or more, and is a good food-fish, 
common in the Havana market. 

Labrui crueniatm Lac6pdde, Hist. Nat. Poiss., III. 522, 1800, Martinique. 

PriaeanOms cepedianiu Desmarest. Prem. D4c. lehthy., 9. pi. 1, 1823, Havana; Poey, Fauna Pucrto-RiquefLa, 322, 1881, 

Stahl, 1. c. 76 and 162. 1883. 
PriacanUius cruentatus, Stahl, I. c, 76 and 162. 1883; Jordan & Evermann. 1. c. 1238. 18%. 

Family XLIV LUTIANID/E. The Snappers. 

Body oblong or more or less elevated, covered with moderate-sized adherent scales, which are 
more or less strongly ctenoid or almost cycloid. lateral line well developed, concurrent with back, 
not extending on caudal fin. Head large, crests on skull usually largely develoiHid. Xo suborbital 
stay; mouth moderate or large, usually terminal, low, an<l horizontal. Premaxillaries moderately 
protractile, their sjiines not extending to occiput; maxillary long, without supplemental bone, for 
most of its length slipping under edge of pn-orlntal, which forms a more or less distinct sheath, its 
form essentially as in the Strranidiv; teeth various, un(M|ual, and sharp, never incisor-like, some of 
them sometimes molar; vomer and palatines usually with villiform teeth, these sometimes molar, 
sometimes very small, sometimes wanting; lower pharyngeals separate; gills 4, a slit behind fourth; 
pseudobranchise large; gillrakers moderate or long, slender; gill-membranes separate, free from isth- 
mus. Preopercle serrate or entire; oi^rcles without spines; sides of head usually scaly. Dorsal fin 
single, continuous, or deeply notche<l, sometimes divided into two fins, spines usually strong, depressible 
in a groove, heteracanthous, that is, alternating, one stronger on right side, other on left; spines 10 
to 12 in number. Anal fin similar to soft dorsal and with 3 spines; ventral fins thoracic, the rays i, 5, 
with a more or less distinct scale-like appendage at base; caudal fin usually more or less concave 
behind. Air-bla<lder present, usually simple. Intestinal ciinal short. Pyloric ca?ca few. Vertebne 
usually 10 -|- 14 = 24. No distinct tuberele^s from cranium for articuilation of epipharyngeal bones; 
enlarged apophyses for articulation of palatine and preorbital Ij^jnes; anterior 4 vertebne without 
parapophyses. 

The LvHamdse comprise about 20 genera and some 250 species, chiefly inhabiting shores of warm 
regions, all active, carnivorous, and voracious, and all value<l as food. The group is closely related to 
the Serranldse on the one hand and to the UicmuUdiv on the other. 

HOPLOPAQRIN^: 

a. Vomer with teeth. 

6. NoetrilR near together, placed just before eye, anterior not tubular; vomerine teeth villiform, the patch A, A. O' 
0-»hapod: teeth in jaws all acute; no incisors or molars. 

c. Palatines with teeth; teeth in jaws strong, more or less unequal. 
LtmANiNJt: 

d. Interorbital area not flat nor separated from occipital region, median and lateral crests procurrent on It, and 

frontal narrowed forward; dorsal fin continuous, spines not separated by a not<rh from soft rays. 

e. Prefontals with articular facets arising from diverging V-shaped ridgt«; basi-sphenoid with an anterior lobiform 

extenidon: soft dorsal and anal scaly; dorsal spines 10 or 11 (in American species) ; tongue with teeth (at least 

in adult examples). 
/. Fron to-occipital crest ceasing anteriorly far from front of frontal; prefrontal with posterior areas impressed, long, 

and cribriform; no pterygoid teeth; caudal fin lunate or forked; gillrakers rather few, shortish. 
g. Top of head naked; an oblique band of scales on each side of nape; parietal cr(>.st not confluent with fronto-occip- 

ital crest, either fading away anteriorly or running into ocular rim; preopercle with a shallow notch or 

emaigination only Neom^nis, 77 
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SJ. Fronto-oeclpital crest continued forward along top of hea<l to nearly opposite nostrils; prefrontals with posterior 

area short, excavated above and in front. 
h. Gillrakers long and numerous, alK)ut 25: anal rather high, its rays iii, 9; pterygoid teeth present (in the adnlt) In 

a narrow band; caudal fin vcr>' deeply forked Ocyukcb, 78 

er. Prefrontals with articular facet* developtKl from simple tul)ercle8 and not V-shaped; basi-sphenoid not lobigeimx^ 

canines small: soft rays of dorsal 10 or 11. 
i. Prefrontals with posterior areas cribriform; ptcr^'goids with a broad patch of teeth (in adult); hyoid bones and 

tongue with teeth: canines very small or oljttoletc; dorsal spines 12 (or 13); soft dorsal and anal somewhat 

scaled; top of head scaled to Iwfore middle of eye: gillrakers numerous Rroxboplitbb. 79 

ii. Prefrontals with posterior areas solid and somewhat tumid; pterygoids, hyoi<1 bone, and tongue toothless; domal 

spines 10: soft dorsal and anal scaleless Apsilts 

ETELINiK: 

dd, Interorbital area flat, sei>arated by a transverse line of demarcation from occipital, by which median as well as 
lateral crests arc limited: fnmtals wido in front: tongue uiid ptcrygoidn t4^>thlcss; soft rays of dorsal 10 or 11. 
i. Dorsal fin continuous; frontals not caverjious; supraorbital margin crcnate; ptcrotic region much swollen outward 
and with bones thin and {Kjlished: prcorbitiil moderate; frontalis behind with funnel*fihapcd foramina; soft 

dorsal and anal scaleless: last rays of dorsal and anal produccil Apriok 

i/. Dorsal nearly or qtiite <ilvidctl into two fins by a deep notch: eye very large; prcorbital very narrow. 
k. Frontals not cavernous, simply normally iH*rforate; supraorbital margins crcnate; prefrontals behind, with funnel- 
shaped foramina: head naked alx)ve and on snout; soft dorsal and anal naked; peritoneum and lining of gill- 

cavity pale; caudal deeply forked; color crimson Etblis.M) 

kk, Frontals cavernous (like those of Scia-noids), with longitudinal, osscmius bars, leaving interspaces in front of 

transverse ridge and on each side near front; supraorbital margins sm(K)th: prefrontals behind with simple 

foramina for olfactory nervos; head scaly above and on jaws and snout; soft dorsal and anal scaly at base; |H»rI- 

toneum and lining of gill-ca\ity black; caudal lunate. Dcep-waterspi'cl«<. blackish-purple in color... Verili'B 

Denticinx: 

aa. Vomer and palatines toothless; one or both jaws with strong canines; no molars; preopercle entire; doraal 
continuous. 
/. Dorsal spines 10: scales large, 50 in lateral line, those on cheek in 3 rcjws; mouth moderate, jaws subequal: fins 
usually with filaments Nemipteri-s 

Oenns 77. NEOMJENIS Oirard. Snappers. 

Body oblong, comprepsed, bark somewhat elevated; hea<i long, naked al)ove, except forabroati 
oblique band of scales at nai)e; nostrils normally close together, neither with a tube; month lai^, jawH 
with bands of villiform t^eth, besides which is usually an ouk»r series of larger teeth in each jaw, and 
2 to 4 stronger teeth or canines in front of upper jaw; vomer with villiform teeth; villifonn teeth on 
palatines; usually one or more patches of teeth on tongue in the adult; no molar t^n^th; no teeth on 
pterygoids; preopercle without notch or>nth a shallow emargination; posterior limb of preopercle 
finely serrate; gillrakers mther few, shortish; soft rays of dorsal and anal scaly at base; dorsal spinee 
10 (rarely 11), (K»ntinuous with soft rays; caudal hinati' or forkt^l; anal rays 7 to 9. Interorbital area 
not flat nor separated fn>m occipital region, median and lateral crests procurrent on it, and frontal 
narrowe<l forward; fronto-occipital crest ceasing anteriorly far from front of frontal, usually behind 
eye; prefrontal with i>osterior areas impreswnl, long and cribriform; parietal crest not confluent with 
orbital rim, but nearly or quite joined anteriorly to froiito-oc(!ipital crest (in species examined); 
prefrontals with articular facets arising from diverging V-shaped ridges; basisphenoid with an anterior 
lobiform extension. Vertebrse 10 + 14 = 24. 

We follow Jordan & Evermann in se|>arating the American pargf>8 or snappers from the Old World 
genus Lui\anxi» on the following characters, distinctive so far as known: Parietal crest usually confluent 
anteriorly with orbital rim, never joined anteriorly to fronto-occipital crest; top of heaii naked; a more 
or less isolated Imnd of scales extending obli(|uely on each side of naiw; not(!h on preopercle for nHV})- 
tionof knob of interopercle shallow and >)road, sometimes ol:)solete, otherwise essentially as in Lntianmt, 

SiKH'ies very numerous, American; active pre<iatory fishes, highly valued as foml. 

Among the fo<Ml-fishes of Key We^st and the West Indies no fewer than 15 sjK^cies belong to this 
genus, while on our Pacific coast are at least 5 more species, and all of them are excellent for food. 
Most of the species rea<*h a good size and are objtvt.'^ of imi)ortant fisheries. 
a. Soft dorsal normally with 14 rays, rarely with i:i 
6. Anal fin nmiideti. its middU' niys less than half length of h<>a<i. no hl>uk hitcnil 'jjx)!. 

c. Developed gillrakers 7toH, usually with ft-w rudinu-nts. if any; yip'orlntal dcfp; caudal lunate. Shallow-water 

s]>eoies, olivaeeonn in color, uutrr or lcs.s marked by crosshands when vouuk. ofteji witli n blue streak along 
pn-orbital. 

d. Vomerine teeth fonnin^r a A or /^ shaped y»atch. biw-kwanl prolouuaiioii on mediau line very ^hort or wanting: 

M-ales alxive lateral line in <»bliq)ie wries. which are not thr«>uirhout paralb-l with it; l)ody comparatively 
elongate, depth :> to :i..') in length, upim^t and lower canine^ very strong, lower considerably .stronger than in 
other species: mouth very large, vertical tins dusky. siz«' very large. 
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r. Maxillary 2.29 in head; preorbital 4.75 in head: maxillary reaching past middle of eye, about 2.83 in head; usually a 

black spot or shade at ba«e of pectoral; head 2.75; depth 3; D. x, 14; A. in, 8; scales 7-50-12 ryanopterm, 123 

(Id. Vomerine teeth forming an anchor-shaped patch, with a distinct backward prolongation on median line; second 
anal spine little, if any, shorter than third; upper canines strrmg, lower moderate or small. 
/. Scales above lateral line arranged in series which are not throughout parallel with lateral line, being oblique and 

irregular, at least below st'cond dorsal. 
//. Body comparatively elongate, depth 2.75 to 3 in length; mouth large, maxillary 2.5 in head; scales 7 in an oblique 
series between dorsal and lateral line; pectoral short, not two-thirds length of head; soft dorsal, anal, and 

caudal blackish, tinged with wine-color, always becoming dusky in spirits griteus, 124 

iiii. Body comparatively deep, depth alwut 2.5 in length; snout long and pointed; mouth rather small, maxillary about 

3 in head; pectoral long, more than two-thirds length of head; soft dorsal, anal, and caudal orange or yellow, 

be(^!oming pale in spirits. 

/i. Scales moderate, about 9 In an oblique series from first dorsal to lateral line, about 55 vertical series above lateral 

line Ijctween gill-opening and base of caudal; lateral line with more than 46 pores; a whitish area below eye; 

blue streak along suborbital region usually not disappearing with age: scales 8-^V>-15 joeu^ 125 

hh. Scales unusually large, 6 or 6 in an oblique scries from first dorsal to lateral line, about 45 vertical series above lateral 
line between gill-opening and base of caudal; lateral line with fewer than 40 pores; blue streak on suborbital 

region not permanent; scales 6-41-13 apodus, 126 

rr. Developed giUrakers more numerous, about 10, with several rudiments before them (in N. bucrandld; not examined 

in y. lutjnnoidetf) . 
i. Caudal deeply forked; mouth small. maxillar>- reaching posterior nostril; preopercle slightly notched, little 
serrate: canines strtnig; tongue with teeth; soft dorsail and anal rounded: pectoral pointed, 4.5 in total length. 
Color brownish-green, with 6 brown crossbands; a l)n)ad greenish stripe from opercle to base of <*audal. D. x, 

14: A. Ill, 8 lutjanoides 

a. Caudal mo<ierately forked; mouth large, maxillary reaching anterior edge of eye, 2.6 in head; preopercle serrate, 
serne strong on angle; canines medium; vomerine teeth in an an<*hor-shaped patch; eye large; the ba.se and 
axil of pe<toral uith a jet-black blotch; scales moderate, about 8 oblique series from the lateral line to first 
dorsal spine, about 63 vertical rows abijve lateral line; second anal spine long, about 2.66 in head. Color 
crimson; caudal peduncle and caudal fin largely yellow; Iris orange-red; no lateral blotch, Head 2.5; depth 

2.8; D. X, 14; A. Ill, 8; scales 8-63-15 buccaneUa 

U>. Anal fin angulated, its mwlian rays pro<lu('ed, longest in adult, at least half head; body rather robust; upper canines 
rather long: lower small. Color more or less red. young with a black lateral blot<;h. 
/'. Scales alsive lateral line arranged in series, which are not throughout parallel with it: side with a black blotch, 

which usually disappears with agi;; anal fin bright red. 
k. Teeth on vomer in an anchor-shajM-d pat<'h,with a median backward prolongation: lingual teeth well developed; 

maxillary rea<'hing edge of pupil, 2.5 in head; caudal edged with black. 
/. Iris golden-yellow in life. Scales rather small, «.>-72-10. about 50 pores in lateral line; IxkIv rather ^<lender, depth 2.5 
in length: second anal spine about 3.5 in head; gillrakers 9 below angle; eye large, 4.75 in head In adult; 

preorbital 5.75 In head. Color bright rose-red, with golden streaks vimnus, 127 

//. Iris rose-red. Scales rather, large, 8-^K)-l I ; btxly robust, depth 2.6 in length; second anal spine about 4 in head; 

gillrakerN about 8 lx?low angle. Color rose-red, nearly uniform; size large <jya, 128 

kk. Teeth in vomer in a A-*<haped patch, without distinct prolongation on median line; lingual teeth very few or none; 

maxillary reaching edge of eye, 2.7 in head anoiu, 129 

mi. Soft dors»U with 12 rays (rarely 13 >; b<Kly oblong, the Imck not greatly elevated; up|K?r canines mrnlemte, lower 

small or obsolete; scales above lat«Tal line in very obli«iue series; anal fin low, its outline rounded. 
m. Mouth moderate: maxillary 2.6 to 2.75 in head. 

n. Caudal not deeply forked; gillrakers rather few (8 or 9 besides rudiment's). 

o. Pectoral short, 1.66 in head; teeth on vomer in an anchor-shape<l pat«'h. Color olivaceous, no black lateral blotch; 
lower jaw included. Head 2.75; depth 3; D. x, 12; A. iii,k; scales H-.51-X. {llyhncl,<fri^ni«^ sjmagriaf). 

brnchypterwi 
no. Pe<*toral long, more than two-thinls length of head; color chiefly red; a larnre black lateral blotch; lower jaw 

slightly projecting. 
p. Vomer with teeth in a A ot^ shaped patch, the prolongation on median line .short. 

q. Eye large, 4.75 in head; back greatly elevated; pectoral long, 1.25 in head mrgalophthalmu9, 130 

qq. Eye smaller, 5 in head; back less elevated; pectoral .shorter, 1.5 in head ttyimgris, 131 

iin. Caudal deeply forked; gillrakers rather numerous, about 10 on lower part of anterior arch; teeth on vomer in an 
anchor-shaped patch; body rather elongate, compresscHl; lower jaw projecting or not; eye small; scales small; 
lateral line with about 60 pores; anal spines graduated. Ccilor reddish, with horizontal yellow .streaks; no black 

lateral blotch. Head 3; depth 3; D. x, 13; A. in, 9; s<'ales 9-,53-15 ambigutis 

mm. Mouth large: maxillar>' 2.4 in head; teeth on vomer in an anchor-shaped patch mahog(mi, 1^2 

123. NeomeeniB cyanopterus (Cuvier & Valenciennes) . Cubera. 

Head 2.75; depth 3; eye rather small, 5.66 in head; D. x, 14; A. in, 8; scales (6) 7-50-12, 50 i)oree. 
Body elongate, rather robust, back little elevated; profile from snout to nape nearly straight; snout 
long, thick, rather acute in profile, 3 in hea<l; interorbital space fiattish or gently convex, 6.25 in head; 
occipital keel low; preorbital broad, 4.66 in head; mouth very large; maxillary reaching middle of eye, 
2.33 in head. Canine teeth larger than in any other of the genus, especially those in lower jaw; upper 
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jaw with a narrow band of Adlliforni teeth, outside of which iH a series of strong, sharp teeth; 4 canines 
in front, 2 of them very long and strong, their length two-thirds diameter of eye; lower jaw with 6 or 6 
very strong t-anine-like teeth on each side, largest little smaller than canines of upper jaw; a few villifonn 
teeth in front of jaw; tongue with a large oblan(;eolate ])atch of teeth,. i>ointed behind, its length aUjut 
twii-e its greatest width; vomer with a A-sha|)ed patch of teeth, usually without backward prolongation 
on median line, ])ut sometimes with a short me<lian prolongation (/1\ -shaped) , its length always lem 
than width of ]>atch in front; pterygoid and hyoid bones without teeth. Gillrakers rather short and 
thick, al)out one-thinl length of diameter of eye, about 8 on lower arch; no rudiments. Preopercle with 
jKisterior margin nearly vertical, emargination broad and shallow, the edge finely serrate aliove, teeth 
coarser just alM>ve angle, lower liml) almost entire. S<«les rather laiige, loosely attachinl; cheek with 
alxmt 8 rows, 1 roV; on interojxjrcle, 1 row on sulxiperclc, and alx)ut 7 on operc'le; temporal region 
with alxmt 2 n>w8 of lar^e scales; tul)es of lateral line simple; l>ase of soft dorsal and anal scaly. Donnl 
spines rather strong, outline of fin gently convex, fourth spine longest, 3.25 in head; tenth spine, 6 in 
head; anal spines stn>ng, second spine stmngt^r, slightly shorter than third, which is 5 in head; candal 
little forke<l; pectoral alxjut 1.4 in head. 

Color, dusky -gray, paler below, l)elly sometimes tinged with reddish; membranes of dorsal, anal, 
an<l («u<lal grayish-black, anal and soft dorsal especially blackish; ventrals blackish at tip; pectoral 
plain olivaceous, base and inner margin dusky; head dusky above, without markings. 

This fish attains a length of 2 to 4 feet; the specimen <les(!ribed (from Gu]>a) measured 17} inches. 
It is found in the West Indies and south to Brazil, and is rather common. It is a large, coarse fish, 
regarded as unwholesome by fishennen, but prolja])ly without sufficient («use. It is recorded by 
Cuvier & Valenciennes and by Poey from Porto Rico; not seen there by us. 

MfMiprion cyanoitli ru* Cnvior &, ValencionncH, Hist. Nat. Poiw., II. 472, 1828, Bmzil. 
f Mfifffprion jHirffim Cnyii'T & Valencicniu's, Hi«t. Nat. Polw., II. 4T.J, 1828, Porto RIro, 
Lutjiiniu dentntm A. I>iiiii^>ril, in Vaillant &, Bocourt, Miw. Sci. an Mex., 125, ISHl, Brazil. 
Luijanua jHinju*. Pot-y, Fauna Puerto-Riqiiefia, 320, 1881, 
yeomamu rijanoptmnf. Jordan &. Evcrmann, 1. c. 12'>4, l8iM. 

124. yeomasnlB griseua (Lin mens), (r ray Snapper; yfaixfjrore Snappir; Cabelicrolf; **Pargo Prifto.*' 

(Plate 17.) 

Head 2.75; depth 2.87 to 3.25; I), x, 14; A. in, 8; scales (6) 7-oO-12, 47 ixires. Body com- 
paratively elongate, Imck not strongly cfjmpresstMl, little elevate<l; profile almost straight from snout 
to nape, thenci^ gently convex. Sn<nit rather [>oint(Ml, .S in hewl. Kye rather small, 4.<J6 in head. 
Interorbital sj Mice gently convex, H in he^iul; <K;(*i])ital keel little prrnninent; preorbital rather broad, 
5.5 to (».5 in head. Mouth large; jaws sul>e(iual; maxillary reaching front of pupil, 2.6 in head; 
upj>er jaw with a narrow band of villifonn teeth, outsi<le of whicli is a single s<»ries of enlar^l teeth; 
4 canines in front of ui>i>er jaw, 2 of them quite laiyi^ — oncsthinl diameter of eye; lower jaw with a 
very narrow band of villifonn ttnith in front of jaw only; outside oi these a single n)w of teeth larger 
than outer teeth of upper jaw, ]>eccjming canine-like in adult; tongue with an oval ptatch of teeth, its 
width alH)Ut half its length; vomer with an arrow-shaped patch of teeth, with liackwanl prolongation 
on nu»<lian line, its length alxmt twice its width in front. Gillrakers rather short and thick, their 
length alMnit (»nc-thinl diameter of eye, alsiut 8 on lower arch, with no rudimentary ones ])efore them. 
Prt»oi>ercle with its pf>sterior margin nearly vertical, with rather broad and din^p emaig^nation; pre- 
opercle tinely serrate alM)ve, tet»th coarser at angle. Scales c^jmpamtively large, rows in horizontal 
st*rit»s 1k»1<>w lateral line, th<ise alxive running parallel with lateral line until Inflow soft dorsal, where 
they lM?<'ome slightly irregular and oblique; 7 rows of .scalt^ on cheek; an endH*ddwl row on inter- 
oi)ercle; 1 row on suboj)er<'le, and 7 on oi)ercle; tenqsiral region with about 8 rows of lai^ scales; 
top of head, snout, and jaws nake<l; bast» of soft dorsal and anal scaly; tilings of lateral line branche<l. 
Porsal spines rather strong, the outline of fin gently convex; fourth spine longest, 2.5 in head, tenth 
spine 4 in head; nianrin of soft dorsal roundcMl; ninth and tenth rays longest, 1.33 length of first, and 
l.H last ray, 2.5 in head; caudal emarjrinate, ui)i)er lolw longest, 1.'^^ length of middle rays, which are 
1.75 in hea<l; anal lin hijrh, its margin slightly angulate, mid<lle rays longest, 2 times length of last ray, 
2.1H in hea<l, lirst ray reaching almost to tip ()f last ray, when the fin is jlepre.^'stHl; KH'ond anal spine 
as long or slightly longer an<l stronger than third, 3.25 to 4 in hea<l; ventrals 1.75 in head; i>ectoral 
sliortitih, scarcely reaching vent, 1.57 in head. 



THE FISHES OF PORTO RICO. 171 

Color in life: Very dark green above, middle part of each scale brassy-black, its edge broadly 
pearly-whitish; below lateral line the duskiness of middle of scale passes into brassy, and below into 
bright coppery, l)elly and lower parts of head being more or less distinctly bright coppery-red; lower jaw 
grayish; no blue stripe below eye, except in very yomig; top of head blackish-olive; dorsal blackish, 
its margin darker an<l tinged with niar(M>n-red; soft dorsal dusky, anteriorly slightly edged with whitish; 
(»udal violaceous or maroon-black; anal wine-color, edged with whitish; pe<!toral pale flesh-color; 
ventrals whitish, faintly marke<l with reddish. Young with a blackish Imnd from snout through eye 
to najH*, very distinct in life; a blue streak l)elow eye; spinous dorsal with a dark maroon-colored 
band along edge. An example, 10.5 inches long, from the San Juan market, was brownish-red on body; 
blue suborbital streak quite distinct and continuous; two blue streaks below and forward from eye, only 
one on right side; apparently a deep-water example. FLshes from deep water are much redder than 
those taken near shore. In no case is the caudal yellowish or of any pale shade. 

The above description chiefly from a specimen 1 1 inches long from Key West but verified on 
specimens from Porto Rico. The variations in proportional measurements are not great. 

Found in the West Indies and ranging from New Jersey to Brazil; very common along our South 
Atlantic and Gulf coasts, occasionally straying northward as far as New Jersey, being the northernmost 
in its range of any member of the genus in the Atlantic; everywhere generally known as gray snapper. 
In Florida and the Bahamas, where the coasts are lintnl by mangrove bushes, among which tlie young 
of this spe<'ies abound, the name mangrove snaj)ix»r conies into use. It inhabits water of varying depths, 
large specimens l)eing often found near the shore, while others may be taken in waters of considerable 
depth in company with Neouuruis atja. These hitter individuals are much redder than those found in 
shoal water; their general color is jialer and the body is a trifle less elongate; such correspond to the 
form named Lutjanus stearrufi. 

All the snappers are game-fishes of considerable importance, and the gray snapper is one of the 
best. Its abundance and wi<le distribution, the ea.^' with which it can Ix' found at all seasons, together 
with the readiness and vigor with which it takes the hook and the fairly good fight which it makes, 
should cause this fish to ]>e much souglit after by anglers wh«> visit our southern and tropical waters. 

In Indian River, Florida, tlie mangrove snapper is regarded as a very good food-fish and is of 
consi<lerable commercial imiK)rtance, its average weight being about 2 jK)unds, the maximum alx>ut 
6 or 7 pounds. At Key West, where it is the most abundant of the snaj)pers, it attains a length of 3 
feet and a weight of 18 pounds, though the average of those caught is 5 pounds or less. Here it is 
usually called gray snaj>per ami is regarded as a warm-water fish, l)eing most plentiful in shallow 
water in summer, but retiring to deeper water during winter, and always nmning in schools; it is said 
to sjMiwn in July and August, usually on the shoals, the eggs l:>eing nonadhesive and separating from 
each other at spawning; it is caught with hook and line, sardines and pilchard being the usual bait. 

About Porto Rico this is an imi)ortant looil-fish and is known as "pargo prieto." Specimens 
are in the collection from San Juan market, Puerto Real, Arroyo, and Isabel Segunda, and one from 
San (ieronimo. It was one of the most common species in the San Juan market and was seen in all 
the other markets of the island. The largest seen weighed about 6 pounds. 

Turdu* pinnU hranchialibtii^ curem (mangrove Hiuipper), Catesby, Hist. Carolina, pi. 9, 1743. Balmmas. 

Chballerote, Parni, Deser. Dif. Piezas, Hisl. Nat., pi. 25, fig. 1, 1787. Havana. 

Labrus griseus Linnaeu.s, S.v^^t. Nat., cd. X, 283, 1758, BahamaH; after Catowby. 

Sparus tetracanthuft Bloch,Iohthyol.,pl.279,1791,Martini(ino; on a drawing by Plnmicr. 

Anthias cabaUerote Bloch it S<"hneider.Ryst.Ichth.,310, 1801, Cuba; after Parra. 

liodianua vivanet Laeepdde, Hist. Nat. Poiss., IV, pi. 4, fig. 3, 1803, Martinique; on a drawing hy riumier. 

McMprion griseus Cuvier & Valenciennes, Hist. Nat. Poi.««., II. 4<>9, 1828, Santo Domingo; not aft<'r Linnaeus. 

Ijubotes emarginaJtua Balnl & Girard, 9th Smith. Kept. 1855, ?A% Beesley Point, N.J. 

Udjnn H» gteamsi Goode & Bi»an, Proc. U. S. N. M. 1878, 179, Pensacola, Fla. ^ 

yfoniutnis griseus, Jordan & Evermann, I.e., 1256, 1898. 

125. NeomeBnis jocu (Bloch <fe Schneider). ^* Pargo Colorado''; Dog Snapper; Jocn. 

(Plate 18.) 

Head 2.57; depth 2.57; eye 4.75; snout 2.6; maxillary 2.57; mandible 5; interorbital 5.5; D. x, 
13; A. Ill, 8; scales 8-50-16, about 45 pores. Body comparatively deep and compressed, back elevated; 
profile steep and almost straight from snout to nape, thence little convex; snout rather long and 
pointed; eye moderate; interorbital space narrow, gently convex; occipital keel moderate; i)reorbital 
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broad, 4.33 in head; mouth rather large, jaws nubequal; maxillary reaching front of orbit; upper jaw 
with a narrow Imnd of villiform teeth, outside of which is a single serieH of larger teeth; 4 canines in 
frfjnt of Mni^iT jaw, 2 of them very large, almost e^jualing in length diameter of pupil; lower jaw with 
a narrow villiform band in fnmt only, and a Kiries of larger teeth outside, largest on side of jaw almoHt 
canine-like; tongue with a single large oval pat(;h of teeth, its length more than twice its width; teeth 
on vomer forming a broadly arrow-shaped patch with backward prolongation on median line twice 
length of width of anterior part. Gillrakers rather short and thick, longest about one-fourth diameter 
of eye, alx>ut 9 on lower part of arch, with no ru<liments in front of them. Preopercle with its posterior 
margin slanting obliquely downward and forward, emargination ver>' broad and shallow; preopercle 
fhiely serrate above*, teeth coarser at angl(», which is not salient. Scales moderate, smaller than in 
X. grij^ens or N. apwfujty in nearly horizontal series bellow, and obliquely upwanl and backward above 
lateral line; alx)ut 7 or 8 rows of scales on cheek; 1 r<jw on interopercle, 1 on sul>opercle, and 7 on 
opercle; al>out 3 rows of large scales on temx)oral region; top of head, snout, and jaws naked; tubes of 
lateral line branched; bases of soft dorsal and anal scaly; dorsal spinas rather strong, outline of fin 
evenly curved, fourth and fifth spines longest, 2.6 in head; tenth spine 4 in head; margin of soft dorsal 
convex, middle rays longest, 2.83 in head; caudal little forked, upi>er lolw longest^ 1.4 length of middle 
rays, 1.6 in hea<l; margin of anal well round«»d, middle rays al)out twice length of last ray; first ray 
n»aching nearly to tip of last ray when fin is depressed; i)ectoral slightly falcate, reaching almost to 
front of anal, 1.33 in head; anal spines strong, second rather Umgest and strongi»st, not always reaching 
past tip of thinl, 3.4 in head. 

Color of adult in life: Olivaceous alxjve, paler below, much flushe<l, so that the general hue is 
everywhere c«)j)i)ery-re<i; sides <^f body with inimerouH narrow crosslwrs, rather faint, the light and 
dark of alnrnt e<|ual width, or the pale narrower; scales of upjHT j»art.s medially bronztMl; heail coppery; 
espeiMally alM»ve; broad whitish area from eye to angle of mouth, iHM'oming rosy in spirits; an irregular 
liru^ of small round or oblong spots lielow the <^ye, fnun's'nont to angle of opercle; s<>ft fins all plain 
light brick-nnl, anal somewhat orange, (*audal more or less ytUlowish; spinous dorsal with a light 
orange band at base an<i e<lge, middle iK»arly ; blue stripe lx*low eye jiersisting long(»r than in any c)f the 
other species which possess it. Young, in life: Greenish-olive, head and breast flushed with bright 
copi)ery-rt»d ; base al each scale bright c>range-yell<>w, this color more extensive than dark gniund-color, 
so that the general hue of Innly, esiH^ially Inflow and posteriorly, is rich golden-yellow; dusky spot 
on t^)p of hea<l; temiM>ral n*gi<»n with a dusky shade; an undulating blue striix^ l>elow eye from snout Ut 
angle of oj»ercle; a similar fainter stn*ak }>elow it; i)ectoral j)al(i-red or ligh t-o range* ; ventrals orange; 
other fins rich gol<len-yell<>w, {rout of anal an<l edge of H[)inous dorsal rich, clear, bright-orange. 

The alH»vt^ description ba.Me<l up<m sjKH'imens 10 and 12 indues long. The dog snapi)er l)ears 
some rest'iiibhuK'e to the gray snapfKT, ]»ut is not ijuite so trim a fish, as may Ixj set»n by (>om{)aring 
plates 17 and 18. TIh^ IhmU' color is similar, but tlie fins an? colored very <iifferently. 

This excellent f<MMl-fish is known from the West Indies south to Bahia and north to Florida 
Keys, oiMrasionally straying nortli in the < iulf Stream Uy Woods Hole. It attains a weight of about 20 
pounds, though the in<lividuals usually seen an* much smaller. At Key W(*st it rwirurs in great(*Ht 
numl)ers during fall and winter, but is not very common at any time; nor dfK*s it m*em to Ihj abundant 
in Porto Rico. A go<^Kl many were se<*n in the market at San Juan when* four, from 10 to 15 inches 
long, were obtaincnl. S|)ecimens were secun^l also at Palo Seco and Vieijues Island. Our notes mak(* 
no mention of it as having l)een se<*n elsewhere alnnit the island. 

Joru, Parra, Dcsrr. Dif. I»ieziu», Hist. Nat., I, i>l. 2:>, fig. 2, 17H7, (!iil>»i. 

AnihiaitjiM^t BUxJi & S<'hiH-i«l«T, S\>t. Tchlh., :no, 1«H, Culm; aftor I'lirrn. 

MfMfprioii lUtini Ciivlor <fc Valcnrifimcj* Hist. Nut. Toifw., IT, 407, IKliS, Cayoniir; St. Thomas. 

Sfurnxni^jtH^'i, .Ionian «t Evrnnanii, 1. <•., 1257. lft<>M. 

126. NeomsBnis apodus (Walbanin). '' P<irf/o Amarll/n'\- SrluKAmm^tvr; Oiji. 

Head 2..'); aepth 2.8:^; eye, 4.;>3; snout 2.^)7; niaxillary 2.t)7; interoH)ital 4.S3: preorbital 4.8:^- 
D. X, 14; A. Ill, i>; ^^ealen r>-42 to 45-i:5, about 'M] jM»res. Body craniiaratively <leep, moderately 
comj>re.«se<l, back considenibly elevated; i»rolilo almost straight froiu simut to najK*, nuchal region 
ratlKT ronvex; snout uiuisually long and iMiinted, its outline before eye a littlt^ depressed, its length 
2.71 in head; eye moderate, 4.33 in head; interorbital si>ace liattish (^r gently convex. 5.5 in head: 
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mouth large, maxillary reaching front of orbit, 2.6 in head; upper jaw with a narrow band of villiform 
teeth, outside of which is a single series of lai^r teeth; 4 canines in front of upper jaw, one of them 
on each side very large, almost as long as pupil; lower jaw with a narrow villiform band in front only, 
and an enlarged series outside, these largest on side of jaw, where some of them are somewhat canine- 
like; tongue with a single large oval patch of teeth, its length more than twice its width; teeth on 
vomer forming an arrow-shaped i)at<;h witli backward prolongation on median line, length of which 
i-j twice the width of arrow-patch in front, (iillrakers rather short and thick, longest about one-third 
diameter of eye, about 9 on lower part of arch. Preoj)ercle with its posterior margin directed somewhat 
obliquely fon^'ard, usually very weakly emarginate, finely serrate a}K>ve, almost entire at angle. Scales 
large, decidedly larger than in N.jocii; series below lateral line almost horizontal; those above in rows 
parallel with lateral line, these l>ecoming more or less irregular posteriorly and extending upward and 
backward below soft dorsal; about 7 rows of scales on (rheek, 1 row on interopercle, 1 on subopercle, 
and 7 on opercle; temporal region with a few large scales in alxjut 2 rows; base of soft dorsal and anal 
scaly; tu})es of lateral line each with 4 or 5 branches. Dorsal spines strong, outline of fin not greatly 
convex, fourth spine longest, 2.66 in head, tenth spine 4 in head; margin of soft dorsal well rounded, 
middle rays longest, twice length of last, 2.75 in head; caudal not deeply forked, upper lobe longer, 
1.5 length of middle rays, which are 2 in heai^l; margin of anal well rounded, its middle rays twice 
length of last, 2.3 in head, first ray reaching about to middle of last when fin is depressed; anal spines 
strong, second longer than third, 8.33 in head; ventrals 2 in head; pectoral reaching to front of anal, 
1.33 in head. 

Color of young in lif j: Gret^nish, with alx)ut eight very narrow vertical paler bars on body; scales 
of lower part of side with central orange spots, fonning faint streaks along rows of s<'ales; belly pearly; 
head greenish; a blackish streak from snout through eye to nape; a narrow, sharply defined blue 
stripe below eye from snout to angle of opercle; no lateral spot; spinous dorsal tnlged with orange; 
ventrals, anal, and caudal pale orange-yellow; i>ectoral paler. Adult examples differ from the young 
in the vertical bars being fainter or obsolete, and in tlie absence, usually, of blue stripe below eye and 
dark stripe on temporal region; soft dorsal, anal, and cau<lal always yellow, of varying intensity, and 
the edge of spinoiLs dorsal orange, not dusky; the whitish area below eye, very constant in N, jocu^ is 
wanting in A^. ajxjdus. 

A specimen, 9 inches long, from Arroyo, had the following colors: Upper parts reddish or purplish 
and brownish, with some yellow or brassy tints; lower sides and belly purplish-rosy; cheek pale-rosy; 
top of head dark-rosy; lower jaw white; fins all rich orange or gamboge- yellow, a triangle at tip of 
each dorsal membrane very rich; ventral rays whiter than membranes; side with about 12 faint brassy 
lines running backward and somewhat upward; inside of mouth pale. 

The 8ch<Hjlmaster is one of the most richly colore<l of the snai)per8, and is, withal, a very interest- 
ing and attractive fish. It is known from the AVt»st Indies, south to Bahia and north to southern 
Florida, sometimes straying northward in the Gulf Stream to Wo(xis Hole; known from Indian River 
and Key West, but not common at either place. It is one of the most abundant of the snappers 
occurring in Porto Rico. Numen)us specimens are in the collection from San Juan, Palo Seco, Puerto 
Real, Ensenada del Boqueron, Ponce, Arroyo, llucares, Vieques, and Culebra. It is evidently one of 
the most valued food-fishes of the island. None seen about Porto Rico would exceed a pound in 
weight. At Key West it is said to reach a weight of 7 or 8 pounds, though the average of those 
(•aught on the reefs does not exceed 3 pounds, while those caught in the *'bay " do not often weigh 
more than one-third of a pound. It is said to take the hook readily and with considerable vigor. 

f Pf-rcn marina pinitut branchialibui* carcns ^Scluxilinaster), Calesby, Hist. Carolina, etc., tah. 41, 174:{, DahamaH; figure 

very poor, the i>eotoral fins omitted. 
Caiin, Parra, Descr. Dif. Piezas, Hist. Nat., i>l. s, fig. 2. 1787, Havana. 
fPnca apoda ('* Forster, Catal. of Anim., MS., 21," 1771; printed 1844), Walliaum, Ariedl Piscfum, 361, 1792, Bahamas; 

bajted on the schoolmaster of Catesby. 
Spams caxU Bloch & Schneider, Ichthyol., 284, 1801, Havana; after Parra. 
Bodianua striatua Bloch & Schneider, Syst. Ichth., 335, pi. 65, 1801, West Indies; misprinted albosiriatus, p. 237; called 

B. fasciatus on plate. 
Ludantu actUirostria Desmarest, Prem. D6c. Ichthyol., 12, pi. 3, 1823, Cuba. 

McaoprUm cynodfm Cuvicr A Valenciennes, Hist. Nat. Poiss., II, 465, 1828. Martinique; Santo Domingo. 
Me9oprion linea Cuvier & Valenciennes, Hist. Nat. Poiss., II. 468, 1828, Cuba; Santo Domingo. 
Meaoprum flnvfurenn Cuvier <!t Valenciennes, Hi«t. Nat. Poias., II, 472, 1828, Martinique. 
Neomsmis apodus, Jordan & Evermann, 1. c, 1258, 189S. 
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127. NeomeeniB aya (BUn'h). Red Snapper; Pargo (Jolorarfo ; Pargo Guachinango ; Aoara A^* 

(Plate 20.) 

Hea«l 2.r>; depth 2.G; D. \, 14; A. iii, 9; w'aU^t* (7) 8-00-15, jwres 46. Body rather deep, 
iiKHleratuly i*()inpre«HMl, Iwiok well elevatiMl, profile steep, and almont ntraight from snout to nape. 
Snout rather innnted, 2.8 in hi«a(l; eye nKxlerate, 5.5 in head (larger in young). Inten>rbital 8pai« 
angulate or strongly convex, 5 in head; oeeipital ke<»l Htnmg; preorhital rather broad, 5 in head; 
mouth rather large, maxillary reaching front of orl)it, 2.5 in he^id; upiKT jaw with a narrow band of 
villifonn teeth, out>*ide of which iH a row of larger but e<«nparatively nmall teeth; 4 canhieH in fronts 
2 (Hometimi»H duplicate) of them larger, their length about one-third diameter of eye; lower jaw with 
a single row < if rather wnall ti*eth, uf»ually largest on w<le of jaw, where pome of them are almofit 
canini^-like; within these is a very narrow band of villifonn teeth in front of jaw only; tongue with a 
broa<l oval )»atch of tei^th, scarcely twice as broad as long; in fnmt of this ])atch is a small, irregular 
patch; vomer with a bnwUy arrow-shajKMl j^tch, with a ratlier short Imckward prolongation on 
median line, its length about e^pialing width of patch in fn»nt. (Jillrakers nuxierate, their length 
al>out half diameter of eye, 8 on lower arch. PreojH»rcle with its ix)sterior margin alnmt vertical, itn 
emargination divj), its t^lge rather finely si'rrate above, coarser at angle, dentate on lower border. 
Sitales rather large, rows horizontal IkjIow lateral line, rows alH)ve running Imckward and upwanl: 
6 rows of Si-ales on cluH'k, 1 on interoiiercle, 1 on subofHTcle, an<l 7 t)n ojKTcle; bases of Hi»ft dorsal 
and anal s<'aly; iM)res of lateral line branched; temi)oral ri»gion with a broa<l band of .'«<'ales, with a 
few si-attering ones Ix'hiw it; toj) of head, snout, and jaws naked. Dorsjil spines rather strong, outline 
of \m UKxlerately convex, fourth ami fifth spines loiigi^st, 2.8 in luwl; tenth spine al>out 4 in head; 
margin of soft dorsal nearly straight, fin pointe<l iK^himl; middle niys little long<*r than first ray, 1.5 
length of la«t, .'Jin head; caudal lunate, upix*r IoIkj si-arct^ly long<T than l<»wer, its length 1.4 time*< 
length of middle rays, which an.' 1.8(» in head; margin of anal strcmgly angulate, middle rays reaching 
nearly to base of <'audal, 2.5 lengtli of last ray, 1.8 in hea<l; first ray n^*hes alK>ut to middle of laKt 
ray when fin is <lepresse<l; anal sj)ines strong, secoml scarcely as long as thinl, 4 in head; ventrale, 
1.8 in heatl; pectoral reaching to front of anal fin, 1.2 in head. 

Color in life: Dt»ej) rose-red, jMiler on throat; bluish stri^aks aUmg rows of scales, al)ove beooming 
fainter and dLsapix^aring with age: fins brick-red; dorsal lH)rdered with orange, with narrow blackish 
edge; (*audal narrowly edgc<l with blackish; eye red; a large black i.**h blotch alH»ve lateral line and below 
fnmt rays of soft dors:il in the young, this spot usually disapix^aring with age; axil of ])ectoral dusky. 

A siMJcimen 21 inchi^ long taken at Agua^lilla, and fr(»m which plate 20 wa>< made, showed in 
life the colon* faithfully iM)rtrayed by the artist. The foll(»wing color notes were made upon this 
sjKH'imen at the time: Hack and side down to lateral line rich rosy, .»*<'alese<lge<l with paler; side below 
lateral line and l)elly pale-rosy: a small bla<*k siM)t just alnive lateral line l)elow set-ond and thinl 
dorsal rays; dorsiil fins j)ale-r(»sy on basal half, tips of niys an<l sjnnes pale-yellowish; i^audal red, 
lower lol)e ri<*hest, upjxT yellowish on outer |>ortion; anal rich-rosy on anterior outer i>art, rest of 
fin [>alcr; ventral rosy; jKH'tonil juile-rosy; nj»jH'r part of hea^l rose-color, side j)aler; some irregular 
blue lines or s|M)ts alM)ut eye; inside of mouth white. The gt^neral color of the Porto Rican red 
snaj)|H.»rH seems to In.* a dwidedly j)aler re<i than that of P'lorida examples and the black spot on the 
side apiH»ars to 1h» moR* jx»rsist<»nt. Otherwise? the colors are essentially the same. 

Foun<l from Long Island to Brazil on rm-ky banks in rather deej> water, esi>ecially abundant in 
the (Julf of Mexico, off CajK? San Bias and about Yucatan, where the most imiK>rtant fisheries are 
l<H-attMl; also abundant on tlu^ Ininks off eastern Florida and ( ieorgia. Alx)ut Porto Rico it is said to bi» 
plentiful, th(»ugh at the time of our visit it was s*H*n only at Aguad ilia, probably Ix'cause the fishermen 
of lliat pla<-e go out toward Mona Island an<l fish in deep water. It reaches a length of 2 to 3 fei»t and 
a weight of i^ to 40 iM»unds, though the average weight of those caught <m the Florida **Snapix»r 
Banks'' is mui-h less. Adams and Kendall give the weight of thos** examine<l on the l>anks from the 
Tortntras to the latitude of Charlotte lIarlK)r at 5 to 20 pounds. The largest seen by them was 32 
in<'hes long; one .'^> inches l(»njr weightMl IS jK»unds. 

The n*<l snai»|KT is the most valuable f<nHl-lish of the genus in the waters of the Tnit***! States. 
It is the object of the principal fishery of Pensacola, from which jMjint it is shij)iHMl fresh to all im|K)rtant 
cities in the Unit^nl States as far n<»rth as Bix^ton, Chicago, an<l MimieajM»lis and west toOnuihaand 
Denver. In Florida it is known evtrry where as *'re<l snap|K*r,'' or to the Spani.^h-si)e4iking people as 
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"pai)5o Colorado." In Havana it is known as "pai^ guachinango," or "Mexican snapper," l)ecau8e 
it was brought to that <*ity from the coast of Mexico. In Porto Rico it is called **pargo Colorado." 
The red snapper is strictly carnivorous, feeding ujxjn small fish, crabs, prawns, and mollusks. It 
is caught only with hand lines and in 15 to 50 fathoms of water. As the fish are hauled up from these 
considerable depths the rapid decrease in external pressure permits the air-bladder to expand and the 
stomach is often forced out into the mouth of the fish and the stomach contents thrown out upon the 
deck of the smack. Among the material thus ejecte<l may frequently be seen specimens of small fish 
or crustaceans still alive ami only very slightly injure<.l. In tliis way have been obtained the types of 
several new fishes and gcKxl specimens of many rare si)eciea. The stomach of the 8j)ecimen painted for 
this report contained one 0/ma shell and the j)artially digested body of a Trachurops crumenophthalmus. 
There is considerable sport in catching the re<l snapper. The line used is the size of an 
onlinary chalk-line; at its lower end is a sinker weighing about 3.5 pounds, consisting of a piec!e of 
lead shapetl like a frustum of a cone, with the lower end hollowed out and filled with a mixture 
of lard and wax, for the purpose of determining the character of the bottom, as some of the sand, 
coral, shells, mud, or whatever the })ottom is composed of, will stick to the wax and 1x5 brought up 
with if. On the line a few feet above the lead are attached two short lines, with hooks, not quite 
long enough to reach the lead. These hooks are baited with pieces of meat, bone-fish, lady-fish, or 
some other s|)e(!ies. AVhen a fish strikes, a (juick jerk is given to fasten it and then the line is hauled 
in hand over hand. The red snapper does not onlinarily make any fight, but comes up as a dead 
weight until near the surface of the water, when, getting sight of the boat and fishermen, he becomes 
frightened and Ixigins darting U^ right and left in tlie most frantic manner. The sport then is very 
exciting and, if the snapper be large, ai?sistance may liave t(» Ih^ called in order to finish the fight and 
lift the fish on dcH'k. It sometimes hapinms that a (ish is gotten on each liook at the same time. 

Acaraaya MarcKmvt'. Hi«t. Brasil., ir>7, IC^s, UU-S. linizil. 

Btxiianus aya BlcK-h, Ichthyol., 227, 1790, Brazil: after MarcK'ravi'. 

BiKiianuB riihcr Blwh <fe Schneider, Syst. lehthy.. 330, IHOI, Brazil: basi^l on Manxrave. 

Memprion rainpfrhnnits Poey, Memorias. II. 149. 1860, Cainf>oehe. 

Ai///ri/ii/« WarJlj/V»rr// Goode A Bean, Pr<H'. V. s. N. M. 1S7*<. 17r>, iN'iimu'olii. 

y\omtrnu aya, Jordan «S: Kverniann. 1. <.. Vlt'A, 1M>S. 

128. 'NeomaBnis vivanus (Cuvier it Valen<'ionncs). Pnnjo dc h> Alto; Silk Snapper. 

Head 2.75; depth 3; D. x, 14; A. iii, S; scales (7) H-72-17, 50 jK>res. BcKiy rather slender, sub- 
elliptic^al, l>ack not greatly elevate<l; profile very slightly convex from snout to nape, thenl« more 
arched; snout rather long and pointtnl, 3 in head; eye rather large, 4 in head; interorbital space slightly 
convex, 4.8 in head, (M*cipital keel not very i)rominent; preorbital rather broad, 5.8 in head; mouth 
rather small; jaws subetpial; maxillary reaching front of pu])il, 2.5 in hea<l; upper jaw with a narrow 
l)and of villiform teeth, outside of which is a single series of well-developed teeth; 4 moderate canines in 
front of jaw, the longest two about half diameter of pupil; lower jaw with a single series of rather large, 
unequal teeth, inside of which is a very narrow Imnd of villifonn teeth in front of jaw only; tongue with 
an oval patch of teeth, al^jut twice as long as broad, in front of which is a roun<lish patch; no teeth on 
hyoid bone; pterygoids toothless; vomer with a broa<lly arrow-shaped j)atch of teeth, with a backward 
prolongation on median line somewhat longer than width of patch in front. Gillrakers slender, 
their length abnost e<iual to half diameter of eye, about 11 developed below angle, in front of these 
al>out 5 nwliments. Preo])ercle with posterior liml) slanting slightly downward and forward, with a 
broad and rather shallow emargination, its margin finely serrate above; c(jarser teeth at angle and on 
lower limb; posterior nostril oval. Scales very small, rows running obliquely upward and backward 
alM>ve lateral line, rows l>eing almost horizontal; 7 rows of sidles on cheek, 2 rows on interopercle, 
1.5 rows on subopercle, and about 8 on opercle; temporal region with 1 row of large scales, behind 
which are smaller ones; top of head, snout, and jaws naked; bases of soft dorsal and anal scaly. Dorsal 
spines rather strong, outline of fin rather strongly iron vex and without deep emargination; fourth spine 
longest, 2.4 in head; tenth, 3.4 in head; maiyin of soft dorsal straightish, rounded behind, ninth ray 
longest, 1.33 length of first and two times last ray, 2.5 in head; caudal lunate, upper lobe slightly 
longer than lower, its length 1.5 times middle rays, which are 2 in head; margin of anal angulate, 
middle rays longest, 2 times length of last ray, 1.8 in head; first ray reaching almost to tip of last ray, 
when the fin is depressed; ventrals 1.66 in head; pectoral not quite reaching front of anal, 1.2 Lq 
head; second anal spine slightly longer than third, 3.25 in head. 
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( 'nlor in life: Bright ro8e-(rolor, i)aler below, Home narrow, undulating, light^^lden streakfl foHowiij^ 
n)W}< of Heales alnive lateral line; iris always bright-yellow (an huportant color-inark) ; mouth red<lwh 
within; tnu'wof dark lateral Hjwt in most t?peoiniens; dorsal rosy, its baa* pale, its edge yellow; caudal 
rosy, dusky Ix^hind, sometimes blood-red at tip; i)eetoral very pale yellow, ventraLsand anal pale rosy, 
latter yellowish lx?hind. The bright colors all fade and disappear in spirits. The scales of upper parti*, 
in 8]>irits, are marked with dark dots, which form streaks along rows of scales. 

The al)ove description verified on a 8ix?cimen 14 inches long from Mayaguez. 

West Indies; known from Cu]>a, St Kitts, Martinique, and Porto Rico. A handsome speciei*, 
rather conmion in the Havana markets, where it is known as pargo de lo alto. When fresh it niay 
always l>e known by the bright-yellow color of the eye, a color which does not entirely fade in spirits. 

The silk sna]>i)er was not common in the Porto Rican markets during our stay alxout the island, bat 
Mr. ()s<rar Riddle says that it is quite common in the San Juan market at certain times. It is taken in 
the line fishery and is one of the most valut^d species. It is usually fished for in alK)ut 60 fathomn 
of water, and about a mile off Morro Castle. Five or (5 h<M>ks are fastened with short snoods to a very 
tough, strong stick of native wood about 2 feet long, and this is weighteil with heavy leads. In the 
(•enter is fastened the strong hand-line with which it is lowerinl an<i raistnl. The hooks are usually 
l)aite<l with jm^ces of sanlina (OpiMhonnna of/linnm) or nmniama (XyMwma cinereum). While the fi*«li 
are In'ing raise<l to the surface they are very often attacktnl by sharks. Our collection contains two 
specimens, 9.5 and 14 inches long, obtained in the market at Mayaguez. 

MtHoprion rmi/i»//*Cuvier <fc Vali'iicieniifs, Hi>t. Nat. l*«»iss.. 11,404, 1><*J8. Mtirtinicitie. 

Mfiv/pnoH pnt/iinfiiHf PiK»y, Memciriiu*, II, 160. lH<iO.<'u]»a. 

Lutiamm torntlun Coih'. Tnins. Am. I»hllos. S<k'. l^^VJ, KW, St. K'Htn. 

LnlJtmuH pntjundun l*«»ey, Fuiinn Piierto-Rlqu<'fla,:f20, 1881; Stahl.l.c.TtJ ami HiJ, 18SS. 

yo/mieiiiii viiHinuif, Jordan & Kvcrmann, I. c, I'UVl, 1898. 

120. NeomeBnis analis (Cuvier & Valenciennes) . MiiUon-JVih; Panjo CrioUo; Partjo; *VSn/mi." 

(Plate -11.) 

Head 2.7; depth 2.9; eye 5.67; snout 2.25; maxillary 2.8; mandible 2.8; interorbital 4.43; pnwir- 
bital 3.5; D. x, 14; A. in, 8; scales 10-70-18, about 51 i>ores. Body rather dt^ej) and compressed; Iwfk 
strongly elevateil, profile steej) and nearly t»traight from snout t4) iiaix.*; snout long and {iointe<l; eyt* 
rather small; intororbital space gently convex; occipital ke^l moderate; preorbital verj' broad; mouth 
iiHKlerate, maxillary scarcely reaching front of orbit; upper jaw with a narrow Iwind of viUifomi teeth, 
outside of which is a single series of larger but .small teeth; (> rather strong i-anim^s in front, 4 of them 
larger, alM)Ut (H|ualiug in length half of diameter of pupil; lower jaw with a narrow viilifonn Ijand in 
front only an<l a s<'ries of larger teeth outside; thesi' une<[ual, largest on side of jaw, some of thtMU 
almost canine-like; tongue with a single very small ))atch of teeth on its middle, this wanting in young 
examjik's; tin^th on vomer fonning a broadly A-shapcnl patch, without V>ack ward prolongation on median 
line. (lillrakers nuMlerate, half length of diameter of eye, about 8 on lower arch, with no rudiments 
before them. Preoj>ercle with its jxw^terior margii^ almost straight, slanting gently downward and 
forward, notch broad an<l very shallow; edge of j)reojH>rcle rather coarsely serrate, most so at angle; 
sinles small, rows almost horizontal Wlow lateral line, running backwanl and upward alxjve; tulx*s of 
lateral lines branche<l; alxmt 7 rows of scales on cfic^k; 1 row <»n interoi>ercle, 1 on sulioix^rcle, and 
alMiut 9 on oiK»rcle; temporal region with about 8 rows of scales, which become smaller p«)steriorly; 
liases of .♦soft dors;il and anal .**raly. Dorsal sj)ines weak and slender, outline of fin not gieatly cur\-i'<l, 
fourth sjune longest, 2.()6 in head, tenth sj)ine 3.33 in head; margin of soft dorsal angulate, ninth ray 
lon^'st, twice last an<l 1.5 times fir>t ray, 2 in head; caudal well forke<l, upjH^r lolv the longer, l.H 
length of middle rays, which are alK>ut 2.1»> in head; anal angular, similar to soft dorsal, middle rays 
more elevattnl than in any other s|H*cics, longe.< 2.25 length of la.^t, 2 in head; first ray nearly reaching 
tip of la.>^t when fin is dei»resse(l; km-ofmI and third anal spines rather strong, of e<jnal length, 3.75 in 
head: ventrals !.♦) in head; jH'ctoral reaching slightly pii^t origin of anal, 1.3 in head. 

Color in life: Dark ulive-j;reen above; many of i\w scales with i>ale-blu<^ sj)ots, tlu^^^* forming 
irn-^ular o])li<ine .streaks upward an«l backward; similar .-tripes more n^^ular an<l numerous on caudal 
jhmIuiicIc and alM>vc anal. In old fi.^hes these blue si)ots ami streaks disapjH'ar; U'lly white, strongly 
tinte«l with lirick-rcd: aU)nt ♦» narrow, dusky, vertical ])ar.<. a little broader than interspaces and not well 
<letine<l, Ix'tweeu gill-oi)ening and anal; head bronzt^-ulive. darker alxne; a broad, un<lulating i>early 
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streak from enout ]>elow eye to upper e<lge of gill-opening; a narrow bine streak from eye to nostrils; 
iris fiery red; pectoral, caudal, anal, an<l ventrals brick-red, caudal narrowly margined with black and 
little bronzed above; dorsal reddish along tlie rays and tips of membranes, otherwise yellowish; 
distinct lateral blotch just alH)vc lateral line and below first soft ray on dorsal, about as large as pupil, 
smaller than in other spe<'ies similarly marke<l an<l seldom disappearing with age; axil and bar across 
base of pe<'toral alx)ve pale or dusky olive. In spirits the markings l)e(X)me fainter, the lateral blotch 
and bluish streaks on head usually ])ersisting. 

The above description of color from a sjHirimen 11 inches long taken at Key West; Porto Rican 
examples appear to Ikj somewhat more brightly colorcnl. A fine specimen, 14 inches long, taken at 
Arroyo Febniary 14, was, in life, jmle-rosy, richest on sides, j)ale below; back olive-green with rbsy 
wash; bases of scales brownish, edge with a pale-blue crescent; cheek and opercle rosy; an irregular 
blue line under eye; some blue in front and In^hind eye; top of head dark-reddish; chin and belly 
nearly white; fins all rosy, dorsal e^lged with lemon; upper caudal lolx* yellowish. A specimen 8 
inches long fn>m San Antonio Bri<lge had sidt^ with narrow blue stripes and broader yellowish ones; 
cheek with 2 or 3 pale-blue strijx^; l)elly rosy; ventrals and anal rosy; caudal greenish with slight 
rosy wash and dark edge; small dark spot under anterior dorsal rays; mouth pale inside. 

This species ranges from Pensacola and Key West southward among the "West Indies to Brazil, 
straying northward in the Gulf Stream to AVotnis Hole. Apparently one of the most abundant and 
imiH)rtant foo<l-fishes of Porto Rico. Our collections contain sjiecimens from San Juan, Mayaguez, 
Puerto Real, Ensenada del Boqueron, Ponce, Arroyo, Hucares, Fajardo, Vieques, and Culebra. 

At Key West this species is calleti mutton-fish or pargo, anil is one of the most important fishes 
})rought to that market. It is said to reach a maximum weight of 25 i)ounds, though examples weigh- 
ing more than 15 or 18 iMjunds are not conmion. The average weight of those seen at Key West or 
in Porto Rico prol)ably did not exceed 5 ixmnds. It is siiid to be the mo.st important food-fish of 
Havana, l)eing always abundant. Its fiesh is fairly flavored, though not very delicate, but always 
healthful. AlK)Ut Key West it is found on rock lH)ttom in 3 to t) fathoms, and is caught with hook 
and line. They are quite gamy, taking the hook i)roinptly and fighting well. They are found 
throughout the year, but are H-anvst in July aii<l August, which is their spawning time. They are 
said to school at spawning time; the eggs are nona<lhesiv(' an<l the si7>e of a rice grain. 

In Porto Rico this sixties is highly csttn^nt'd. It is calkMl "sjima" or ''jwirgo crioUo." It is 
usually taken in the fish-trai)s set in 5 to 20 fatlioms, though considerable numl>ers of the smaller 
individuals are caught with the liaul seines in shallow water along the shore. 

}fcmprwn annliii Cu\ivr & Vak-m-ifiiiies. Hist. Nat. l*ois.>^., II. 4.'>2. l^L's. Santo IhuniiiKO. 
Mtfoprion Ki>f)m Cnvior «.<: ValcnciciURs. Hi>t. Nat. Poi.v^.. II. I'vl, ls>. Martini«jUf. 
yftinaprion ifodon CiiviiTtV: ValcncifniH-s, Hist. Nat. T'oLs-s.. IX. It.'i. ls:i:i. Santo I)oining(). 
Mi'mprinn rtmorntu INk-v. Ann. Lye Nat. Ili.vt. N. V.. IX. 1H7(). 'Ml, Ciiha. 
Lufjainis (liuiliii, Tooy, Fauna Puerlo-Rit}uefia, '.W), IHsi; stahl. l.r.. 7r. anil M'J. l^w;^. 
Xfoma'nis analiii. .Ionian A: Everniann. 1. c, 12r»o, 18«>s. 

130. NeomaBnis megralophthalmus Kverinatin ^k Marsh, new s|>ecies. 

Head 2.67; depth 2.9; eye 4.75; snout 2.So; maxillary 2.6; mandible 2.1; interorbital 6.25; 
preorbital 4.8; D. x, 12; A. in, 8; scales 7-64-lt>, al)out 57 iK>re.s. IUhW oblong, compresseil, l>ack 
gn'Atly elevate<l, anterior profile very stwj> and nearly stniight or .*»lightly concave from tip of snout to 
occiput, thence regularly convex to origin of dorsal fin; snout rather long and pointed; mouth large, 
maxillary reaching anterior third of puj>il; lower jaw somewhat projecting; eye large; edge of 
prt^)IH»rcle nearly vertical, notch long and shallow, serrations obscun^; teeth on vomer, palatines, and 
tongue, tho.«e on vomer in an A-shaf^Hl patch; patch on tongue long and narrow, truncate in front, 
narrowing Iwhiml; a narrow Iwnil of villiform teeth on upin^r jaw and 6 (^nines in front, one of these 
on each side much smaller than others; a row ni uKnlerately strong conic teeth in lower jaw; 10 gill- 
rakers on lower arm of first arch, longest alH)ut 2 in eye; sidles moderate, those aliove lateral line 
in very oblique series; 6 rows each on chi*ek an<l oj>ercle; temporal region with a bn>ad band of scaler 
arrange<l in several series; l>ases of soft dorsal and anal scaly; caudal well scaled; dorsal spines rather 
slender and weak, fourth to seventh longest, alxnit 3.25 in head; second and thinl anal spines equal in 
length, seccmd stronger, alxmt espial to eye; caudal mcxierately forke<l, lobes equal, 1.6 in head; pectoral 
long, 1.25 in head, reaching origin <>f anal; ventnils alniut 2 in he^id. 

F. (' H 1«»<H> -1-.: 
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Unfortunately, no lifcM'olor iiotefl \v(;r(^ taken of tliis Hi)cd(?H. Tn alcoh:)1 tho ty[)e Im olivaocsouii 
o. graywh on back, with narrow pale-bluinh linen following the rows of HcralcH upward and liackwanl; 
Ix^ly Ixjlow lateral line vellowiHh-white, with about S broad indistinct bluish lines near middlu of 
Hide; a largo ])lack )>lotch, Honiewhat Huialler than eye, just al)ove lateral line and below firet 4 donwl 
rayn, thin spot Huialler and less <*onHi»icuouH than in X. Hijnagria] j>reorbital l)luiHh with traces of 2 iiarn>w 
bronze line« running forward and downwanl from ey(?; fins all jwile-lemon; iris yellow. 

This siHJcieH is related to X. Rynnijriii^ but apjiears to differ in the largi»r eye, tho greatly elevate*! 
back, longer iKH:t4)ral, and in coloration. In N. siinafjrin the upper caudal lolx^ is usually tlie lonftuT, 
while in this spwies they are iKpial. 

• TyiH», No. 495,31, U. S. X. ^I., ll.r> inches long, o})t4iine<l at Puerto Ileal, P»»rto Rico, January 25, 
1899, by Evermann & Marsh. 





Fig. \x. — yrotn:rnij< tiifffnlopfithiUmiif. 



131. Neomaenis synagris (Liiin:eus). ^'Munchefjtr': ^^Mmidum" ,- ^^Hni{jnlo''^ ; fyfiiir tSitajfjtrr. 



Head 'i.^V); depth 2.75 to A; eye 4.5 t<» 5; snout 2.5 to 2.H; maxillary 2.4 to 2.7; mandible 2 t«) 2.2; 
interorbital 5 to 5.75; prtnirbital 4.5 to 5; I), x, 12; A. ni, S; scales 7-^U to (iH-15, alnmt 50 p<jre(<. 
B<Hly oblong, coni[)n^ssed, the back nuMlerately elevate<l, profile almost straight from snout to najie; 
occipital kt^l little j>roniinent; maxillary reaching front of orbit; upiK*r jaw with a narrf>w l>and of 
villiform teeth, outside of which is a single series of enlarge<l teeth; 4 (rari'ly ♦>) rather small canines 
in front, 2 of them larger; lower jaw with villifonn band in front only, single row of lai>^r teeth nearly 
cHjual in siz<% n<me of them canines; tongue with a singh^ oval i)atch, its length more than twic-e itu 
width; vomer with a /v or shaped patch of teeth, without ))ackwanl prolongation on meilian line, 
or with only a very slight one. Gillrakers rather long, their length f-lightly mon! than half diameter 
of eye, about 5-^-9, and usually no nidiments lH*fr>n' tliem. Pn'oiKTcle with its jM>sterior niai^^in 
slanting down wanl and forward, the emarginati<«i broad and moilerately deep; j)n'(»jK«n-le rather finely 
s<'rrate al)ove, with c<>arser teeth at angle. Scales rather small, r<)ws almost horiz<»ntal Inflow lateral 
line, alM>ve somewhat undulate, running upwanl and backwanl; tuln-s <.f lateral line simple; 6 n»W8 of 
wales on tln^ cluvk, 1 row on interoi>ercle, 1 on suboiKTcle, and fi on optTcle; temjKinil n'gion with a 
broad ban<l of scides, arranged in s<»veral series; ba."^* of soft <lorsa] and anal s»-aly; <lors:il s[)ines rather 
weak and slender, outline <if tin gently convex; fonrtli spine longest, '2Jti) in head, tentli s[)ine 3.8 in 
head; soft dorsal short, its margin .'^omewliat angn]ate<l, eiirhtli ray longe.-t, twice length of last ray and 
1.5 lirst, 2.4 in he^id; ciuidal nwHlerately forked, upper |o]h> the longer, l.^li-ngtli of nji<ldle niys, which 
are 2 in he^nl; anal rather high, ronn<le«l in ontline, its nii«ldle rays longest, !.<>♦> length of last ray, 2.57 
in head, lirst my n*a<"liinjr inid<lle of last ray when tin is «le]»ressed: .second anal sjnnestrongt^r than third 
and of tMjual length, o.OG in head; ventrals 1.75 in head: pectoral n'a<hing front <»f anal, 1.25 in head. 
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Color in life: Rose-colored, Hilvery-tinge^l Mow, slightly olivaceous but not dark above; a large, 
round, maroon blotch, larger than eye, just above lateral line and l)elow front of soft dorsal, always 
present; series of stripes of deep golden-yellow along sides; 3 on head, upper from snout through eye; 
about 10 on body, lower nearly straight and horizontal, upper undulating and irregular, extending 
upward and backward; belly white, its sides largely yellowish; lips red; maxillary partly yellow; 
tongue yellowish; iris fiery red; caudal deep bloofl-red; spinous dorsal nearly transparent, with a 
marginal and basal band of golden; soft dorsal light-red, edged with golden; ventrals and anal golden; 
pectoral pinkish. Young quite green alK)ve. Similarly striped Cul)an specimens are generally duller, 
with yellow stripes decidedly copi)ery. In spirits, the bright colors fade, only the lateral blotch and 
the streaks on the head being i)ersistent. 

Two si)ecimens, each H inches long, from tlie market at San Juan showed the following colors: 
Bluish-olive on lyack, becoming paler on side; belly white; narrow irregular lysurs on back running 
upwani and l)ackward; side with al)out 7 broad orange or brassy lines, 1 above lateral line, next 2 
running into it, others wholly Inflow it; a large round black blotch, as large as eye, between lateral 
line and front of soft dorsal; dorsal e<lged with red; caudal reddish. Another si>ecimen, 9 inches long, 
from San Ant^mio Bridge was, in life, rich-rosy, with 8 or 9 narrow orange or brassy lines on side, 4 
or 5 of which extend on head, fourth from Ik^Iow uniting with fifth just l)ehind opercular flap; dorsal 
I)ale-n)sy, margined with lemon; caudal rosy, with a narrow black bonier; anal white on last rays, 
lemon anteriorly; pei'toral very pale- rosy; ventrals pale-lemon; lips somewhat rosy. 

The lane snapper is found from southern Florida southward to Colon and Brazil, and is usually 
abundant thn)ughout its range. On the east coast of Florida it in known from Indian River and 
Biscayne Bay, and on the west coast from Pensacohi southward. It is abundant among the Florida 
Keys, and is known from the Bahamas, Cuba, 3rartini(]uc, Janwiica, Santo Domingo, and Porto Rico. 
Wherever known it Ls a food-fish of importance. Its maximum weight is alx)ut 4 pounds, though the 
averagt^ of those brought to the Key West market is not over half a p<^)und. The largest seen in Porto 
Rico was 14 inches long and weighed about 2 i>ounds. Next to A^omivnis apoduSy it is the most 
abundant snapiK'r in Porto Kico, and was obtained in the markets of San Juan, Mayaguez, and Ponce, 
our collections containing sjK'cimens fnmi the following localities: San Juan, Mayaguez, Puerto Real, 
Knsena<ia <lel Bo<|uen)n, Fish Hawk station ♦KJTO in Mayaguez llarlxir in 220 fathoms, Ponce, Arroyo, 
Huc^res, Isabel Segunda, and Culebra. 

SaljM purpurr9cm9 varicfftUa (Lane Snapper) Catesl^y, Hist. Nnt. Carolina, pi. 17, 1743, Bahamas. 

Spnrtut tiynagria Linnseua, Syst. Nat.. X, 280, 17.'>8, Bahamas: after Cat«'sby. 

Sparm vcrmintlarWRloch <fc Sj-hneirler, Syst. lehth., 27"), 1801, Martinique; on a drawing by Plumler. 

Lntjanuft auhritiiUcsmBiTQriX, I*rem. Dt'c. Ichth.. 17, \A. 2, 1h*2:{, Cuba. 

Afciwprion Mni»<rfa/u« Cuvier <S: Valencienne.s, Hist. Nat. Poiss., II, 119, 1828, Santo Domingo: Martinique. 

NeomstnU synagrU, Jordan &. Evermann, 1. c., 1270, 18y.s. 

132. NeomsBiiis maliog'om (Cuvier it Valenciennc^s) . **0;V«nro"; Mahogany Snapper, 

Ileaji 2.5; depth 3; eye 3.75; snout 2.S; maxillary 2.3; mandible 1.9; interorbital 6; preorbital 
6.5; 1). X, 12; A. iii, 8; scales 8-61^14, about 50 pores. B«><ly elongate, strongly compres-sed, back some- 
what elevate<i, profile alnu^st straight or slightly eoncave from tip of snout to nape, thence gently 
ctonvex; snout rather slender and pointed; eye large; interorbital space somewhat convex; mouth large, 
maxillary reac'hing front of pupil; lower jaw strongly projecting; upj)er jaw with a narrow band of 
villiform teeth, outside of which is a single series of enlarge<l but comparatively small teeth; 6 canines 
on front of upper jaw, 2 of them small; lower jaw with a single series of rather uniform small teeth, 
none of them (ranine-like; tongue with an oblanceolate patch of teeth, tapering l>ehind, its length more 
than twice its width; vomer with a broad, arrrjw-shaped patch of teeth, with Iwckward prolongation 
on median line. Gillrakers mo<ierate, about 10 develope<l on lower limb of arch, and 3 or 4 rudimen- 
tary ones; preopercle with its |)osterior margin almost vertical, broadly and rather deeply emarginate, 
ver>' weakly or scarcely serrate above, angle projecting Imckward and armed with several tather coarse 
teeth, lower limb smooth. Scales rather small, those l>elow lat<iral line somewhat larger, rows above 
lateral line running obliquely upwar<l and baekwanl, those below in almost straight horizontal series; 
cheek with 6 rows of scales, 1 row on interoi>ercle, 1 on subopercle, and 7 on operele; temporal region 
with a band of small scales, before and l)ehind which is a series of larger ones; top of head, snout, and 
jaws naked; bases of soft dorsal and anal scaly. Dorsal spines rather weak and slender, outline of fin 
rather strongly convex, fourth spine longest, 2.57 in head; tenth spine 4 in head; margin of soft dorsal 
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viTym'iitly cinivex, tlie lii><t and last ravH slightly shorter than rest of fin, iiiodian rayH 3.31^ in litaMl; 
cau<lal not <hH»ply forkwl, upinT IoIh' littU* longt^r tlian loAver, its length 1.4 in middle rays, which are 
2.12 in head, inan^in of anal little roiuid(Ml, the middle rays l.(U31en};th of last ray, 3 in head, firnt ray 
reaching almost to tip of last ray when tin is depresstni; anal spines small, wn^ond an long as thinl and 
stnnijrer, 4.4 in ln*ad; wntnds 2.2 in lu»ad; jHietoral st-areely reaching front of anal, 1.33 in head. 

Color in life: Deep brown, silvery Inflow, everywhere shadt^l with re<l, esjKjeially on head; eye 
warlet; a largi' blackish blott^h on side, chiefly al)ove lateral line and l)elow firwt rays of soft dontal; 
maxillary yellow on the covered parts; narrow bronze streaks following rows of scales, thi*He Htreakn 
distinct, chiefly ab<»ve the. lateral line; <lorsal fin pale, edged with bloo<l-re<l; caudal detiply n^l; anal, 
ventrals, and i>e<toral 8<rarlet. Hright colors fadt^ and disappt»ar in spirit*:, leaving the liaek dark-^rray, 
lower i>arts silvery, more or less AusIkhI with re<l. 

An iidiabitant of the West Indies; known innii ('ul>a. Jamaica, Martinitjne, and Port«i Kii^i; not 
known to (K'(*ur in Florida, but said to l)e not uncommon in the Havana markets, when* it is call«Nl 
"ojanco," in allusion to the large eye. It wa.^sciMi by us only at Ponce, where a single s|)e(diuen, 9 
inchi's long, was obtaine<l. This sjHXries does not reach a large si/.f. 

Mtmiirinu mnhtHjuni V\\\\vT \. Vali'iicieniu's. Hist. Nat. Poi***., II. Ii7. 1K1>. MartiiiiqtK'. 
MimHtrioit ruiinli i'usiK'T dc Valfnclciines. Hi.st. Nat. IV>i.s«.. II. 417. lS2h. Martinitiiic. 
M*Mf/prion ujniiro l*i»vy, MtMiiorias. II, l.SO. pi. 13. tiK- 10, iHtlO, CuIm. 
LutJanuH ojan'ii, P(K'y. Fauna PurrtoRiqiH'fla. \f2l. IMSl; .*^tahl. I. c. Ttlaiul lillJ, iHKi. 
yctrtn:eni« mahu{/ftni. Jot(\hu A: Kvermann, 1. c, 1272. 18W. 

OenuB 78. OCTUSUS 0111. Rabirubias. 

This genus is hWilhI to AVom.r/iw, from which it differs notably in the structure of the skull, eHjje- 
cially in the forward extension of the fronto-occipital crest to the ethmoidal projection; prefn»nta]H 
with iM)sterior an*as short and ex(*avate<l alM»ve and in front. The single siH»<'ies shows numerous 
minor i>ectdiarities, as the i)eculiar form of bcnly, the large, well-forke<l caudal flu, and the small head. 
as well as an increHse<l nmuln'r of gillrakers and the i)rt»sen<-e (in the adult) of pterygoid teeth. 

133. Ocyiirus chiysurus (Bloch). ''Cniirtihlit''; Hahlruhin; YeUoir-tnil. 

(Pl.ATK 'l'.\.) 

Head 3; <lepth 3; D. x, 13; A. iii, i*; scales 7-<>5-15, ol |K)res. H«Mly t'Uijitical, com{>aratively 
elongate, back little elevatnl; profile straight fnnn tijjof snout to nai)e, thence rather stninglyan*he<l; 
caudal {kmIuiu'Ic long an«i slen<ler; snout pointed, of a modenite lengtli, 3 in head; eye small, 5 in 
head; interorbital space very convex, with sharj> median kiH'i, 4 in lH^a<l; prcorbital narrow, its leai't 
width H.()6 ill h«'ad. ^loutb small, oblique, lower jaw projc<'tin^: maxillary reaching very slightly 
lH\vond front of orbit, 2.71 in head; upiHT jaw with narrow ban<l of villiform teeth, outside of which 
is a single series of larger teeth, 5 or <> «»f thost^ in front Ikmuj; .^^omewhat <'anine-like, but small; lower 
jaw with a single series of nuMlenitely strong tcetli. noiif «»f them large enough to 1k» calliNl canine?*; 
tongue with a large, oval i>atch of teeth, in front of which is a smaller but similar patch; teeth <in 
vomer forming a broadly arrow-shai)ed patch, with luickwanl ])rolongation on me4lian line, which is 
nearly twict» width of patch; a narrow band of pterygoid teeth iH'hind jiateh on vonier, this not 
evident in young examples, (.iillrakers rather lon^' and slender, lon^rest alniut half diameter of eye, 
alxmtS ; 21, none of them rudimentary. Pn*ojH»rcle with its posterior man/in almo.^t vertii*al, with a 
slight but <listinct emargination above angle; serrations of the i»reo|K*rcle very finable, teeth at angle 
scartvly enlarge*!; nostrils well se]>arated, j)osterior slit-like; scales small, those alio ve the lateral line 
arrangi'd in very obliijue series, those Inflow in rows nearly horizontal; <-heek with 5 or 6 n»ws of 
.''cide.*', alnnit 2 n»ws on intero|K'rcle; temjM)nil region with 2 or 3 series of large scides, l)efore and 
U-hiiKl which are many small s<-ales; top «»f head, snout, and jawsnake<l; ba-^^es <»f soft dorsal and anal 
.M-aly. l)ors;il spines rather lung and slen<ler, fin not <leeply emarginate, tiftli spine hingest, 2.4 in head; 
t4'nth sj»ine 3.7o; soft <lorsal an<l anal similar, their margins nearly straight, last rays sli<rhtly shortene<l, 
median raysalxnit 3 in hea«l; eaudal fin l(>nj:. very <hM*ply forked, upper loin* Iniigt'st, thnf times as long 
as mifldle rays. \\hi(h are 2..") in head; pectoral Itnig an^l slender, reaehing verit, 1.12 in head; v<*ntrals 
l.'>7 in head; anal spines ratlier weak, the third a tliird l<»n«jer tlian seroiid. 4 in head. 

Color in life: ( )hvaeeous alinve. rather pale, and sonu'what violet-tinged: a nmuber of large. irn»gu- 
lar, <leep yellow biotrlu*.^ <»n sides of baek; a «lee}> yellow stripe from tip of >nont straight through eyt» 
to lauilal {KMlunele, tlu'ie br»>adenin«: and including all of tail alH»\e lateral line and behind dorsal tin; 
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above this a pearly-purplish area; below it a flesh-colored or rosy area or Imnd, 2 scales broad, then a 
succession of about 16 narrow streaks alternately flesh-colored and yellow, growing fainter progressively 
below; yellow on eiigesof scales, reddish on their middles; iris fiery-red; lower parts of head flesh-color 
with some yellow si)ots; maxillary mostly yellow; caudal deep yellow, its edge>« reddish; dorsal chiefly 
yellow; anal faintly yellow; ventrals and jx^ctoral translucent. 

In spirits, all markings fade, leaving fins yellowish, upi>er })arti3 grayish, lower rosy-silvery. 

Found from southern Florida to Brazil, generally abundant; known from Biscayne Bay, Key West, 
Cul)a, Martinique, St. Kitts, Jamaica, Porto Rico, and Brazil; at Key West, where it is called "yellow- 
tail" or " rabinibia," it is even more abundant than the lane snapper, and is the principal fish sen ed 
at the Key West hotels and lK)anling-hou8in^ in the fall. Jt is said to be plentiful throughout the year 
excx»i)t during the winter, when unusual cold may drive them away. During the wanner weather 
they are found at a de[)th of 2 fathoms or more, usually in alK)ut 5 fathoms, and generally alwut shoals 
where there is some mud bottom. The spawning time in Florida is said to be in July, when they 
are found alx)ut the r(.^efs from 3Iiami to the Tortugas. 

In Porto Rico this fish is called "colinibia,'' and is an abundant and imjwrtant food sjHJcies. 
It was seen by us at m(»st of the places visitt^l, and sin^'imens are in the collection from Mayaguez, San 
Antonio Bridge, Puerto Real, Ensenada del B(Xiuer<»n, Ponce, Arroyo, Hucares, Fajardo, Culebra, and 
Isabel Segunda. Mr. Gray's collection from San (leronimo also contains several. 

This species attains a length of about 2 knyi and a weight of 3 or 4 pounds or more, and is quite 
gamy. The average weight of those seen at Key West was i>robably not over a iK)und. Those seen 
in Porto Rico wert* somewhat larger. At Key West tlu'v an» caught with hook, using sanline bait. 

Antnt pUnmbii. MarcKnivo. Hist. Bni.sll.. 155, HVIS, Brazil. 

Rnbirnlna, Parra, P«'srr. Dif. IMozas, Hist. Nat., i>l. 20, fig. 1. 17*^7. <'ul)a. 

SpaniM rfinwiruaJihH'h, lohthyol., pi. 2G'2, 1790. Brazil; after Marcgrav*-. 

Anthim^ rnhirubin Bl«Mh A: SchnoidtT. Syst. Irhth., W), 1H)]. ('ului: after Tarra. 

SfHirun itrmiluun La(vi)Me, Hist. Nat, Poiss.. IV, Ul, l.SO:^ Mariitiiqin-: ..ii m (opy of h «lmwin>f by Plumicr. 

Mi>»titrion auron'fiatus Agas.«*iz. Spix. IMj^c. Bm^iil.. pi. or., I.vj9. Brazil. 

ftct/tiniM r//> /-w^/i CoiK'. Trans. Am. Phil. S<m'. Is71. H>s. St. Kitt-. 

ipcyunm Poey, Fauna I*ii«Tt(>-Ri«jnena. :{21, Isxl. 

OtyuruM rhn/s}irnM, Jordan A: Kvennann. 1. <-.. 127.'>. lv.»*^. 

Oenas 79. RHOMBOPLITES 0111. 

This genus is(l<K«ely allied to ycomnnis, l»ut cnuiial iKM'uliarities and extension of villiform teeth 
over pterygoid an<l hyoid 1 nines well warnuit generic separation. Form of vomerine patch of teeth 
is also somewhat jxnuiiar. Prefrontals with articular facets develoi>ed from simple tubercles and 
not V-shaiHMl, iK>sterior areas cribriform; })asisphenoid not lobigerrms; j)terygoid with a broad patch 
of ttH'th (in a<lult); hyoid l)ones an<l tongtie with teeth; canines very small or obsolete: dorsal spines 
12, soft rays 10 or 1 1 ; gillrakers slender and numerou.". But one species known. 

134. Blioinboplites aurorubens (Ciivier I't Valenciennes). Cmfon dc fo Afto. 
Heail ii; depth .S; eye J^.4; snout 3.t>; njaxillary 2.7; mandil)le 2.2; interorliital 4; preorbital 8.5; 
i). XII, 11; A. Ill, H; scales 8-^>8-l(), al>out 50 pores. Bo<ly elongate, irregularly elliptical, the back 
not greatly elevate<l, highest at naj^e; i)rotile regularly and .strongly convex from above eye to spinous 
dorsal; snout rather short and bluntish, its ui)j>er prolile straight and steep; eye very large; inter- 
orV^ital space very convex; prtH»rbital narrow; mouth small, oblique, lower jaw somewhat projecting; 
maxillary scaleless, n*aching front of orbit; upper jaw with a broad band of villiform teeth, outside 
of which is a row of enlarge<l, but comparatively small teeth; no canines; lower jaw with one series 
somewhat stronger than outer teeth of upiK*r jaw; inside of these is a rather br<:)ad villiform band of 
teeth in front of jaw only; tongue with a very broad irregularly ovate j^atch of tet»th, its width almost 
as great as wi<lth of tongue, 1.5 in its length; in front o( this patch is a large roundish patch of teeth; 
an oblong patch of teeth on hyoid ]x>ne; vomer with a rhomboid (0-Hhape<l) patch of teeth, forming 
almost a right angle in fnmt, with a broadly wedge-shaiXHl backward prolongation (m median line, its 
length al)out twice its width; palatine band of teeth very wide; pterygoids with a lai^ patch of teeth, 
these teeth undevelope<l and covere<l by skin in young exam] >les. tiillrakers nmnerous, longest about 
half diameter of eye, about 6 1 21. Preopercle with |K>8terior margin almost straight and vertical, 
slightly emarginate, weakly serrate al>ove, twth coarstT at angle and on lower bonier; i)08terior nostril 
lai^r, nearly round. 
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Scaliti very Hnmll, rowfl above latenil line miming upward and backward, rows below rather 
wavy, a]nic»8t horizontal; teniiKinil region covered with nmall ]>artially embedded wadefl, in 4 or 5 
n)WH; cheek with 7 rown of wjiles; 4 rows on interopercle, 3 rows on Hubopercle, and 7 on opercle; 
Hnout, preor])ital, and jawH nakc*<l; top of head K-aly to near middle of eye; soft doiml and anal with 
but few ecalert at liast*. Dornal npines long and slender, fourth spine longest, 2.9 in head, length of 
HpineH thence gra<lually dec-reasing to twelfth npine, which i.s 3.83 in head; mai^n of Hoft<lorBal truncate, 
itH rayH of Hubixpial length, 4.5 in head; lai^t ray slightly nhorter; caudal deeply forke<l, U]>per k>l>e 
longer than lower, its length 1.75 times middle niyn, which are 2 in hearl; np])er lobe of caudal 1.25 
in h(*a<l; anal nimilar to soft don^l, itn rays 3.4 in head; second anal spine shorter than third, 5 in 
hear!; vcntrals 2 in head; petrtoral somewhat falcate, reaching opjnjsite vent, 1.4 in head. 

. Color in life: Vennilion, i)jUerl>elow; faint brow*n linesnmningobliquely forward and downward 
from dorsal along rows of scales; side with narrow sinuous streaks of gohlen-yellow, some of thcrni 
longitudinal, others oblique; dorsal rosy, its margin chiefly orange; anal (lale at lia^e, rosy at extremity; 
pectoral yellowish, ventrals rosy, caudal and iris vermilion; inside of mouth <lu«ky. 

The bright colors grow faint or disap]H'iir in s])irits. 




Fio. 49. — ShomJxtplUrH nuroruhm*. 

Charleston and Pensacola, south to Brazil; known from Pensacola, the ** Snapper Banks," Cuba, 
Martinique, Sant4) Domingo, Jamaic^a, V(»rto Rico, and Brazil. Only a single specimen, 6 int^hcH long, 
was obtaine<l in Porto Rico. The siH.H.'ies reaches a length of a fo<jt and is a good fmxi-fish. 

(\mtrfiprii4i* nurornlMiM CuyWr 6i ValencicniUN, Hist. Nat. WAsx., Ill, 1'), Ihliy, Bmzll; Miirtiniqiic; Kaiito iKiiningo. 
ifrtufprinn ihgans Pouy, Mera<>rin.««, II, l'<i, IXCt), (Miba. 

Aprion ariommua Jordan «k (jIUh'tX, I*nK'. U. 8. N. M. iss:}, 112, JVuhhcoIu: vouijk with pUT.VKold ttfth iindcvelnpiHl. 
RhambtfpliUg auwrubing, Jordan «is Evcrmanii, 1. c, l'i77, is'js. 

Oenui 80. ETELIS Cnvier ft YalenoiexmeB. 

B(Kly elongate, covere<l with large scales; eye very large; jireorbital very narrow; mouth moderate, 
lower jaw j)rojecting; cimint^s in upiK*r jaw only; no teeth on tongue or pterygoids; gillrakers long and 
slender. Dorsjd tin di'eply notche<l, rather short, its spines 10 in numl)er, its soft rays not scaly; 
(!audal very dtH'ply fork^^l; head naktMl above, nkull with interf)rl»ital area flat, sei>arate<l from occipital 
an*a by a transversa* line, limiting me<lian and lateral crests als<^; frontals wide in front, not cavemotiH, 
simply nonnally jH»rforate; supraorbital margins crt^nate; i>eriotic region little convex and with boneH 
thirk, uniH)lishe«l; prefrontals l)ehind, with funnel-shaj>ed foramina. 

Tlu? n*lationshii)S of this interesting genus have been reiK»atedly misun<lerst<MKl, but it belongs 
in the Lutlttnithe and it has no sjK-cial atiinity witli Aiiihln.-*, Pcrra, or Sirranni<. Its syncmymy and 
relations have l)een well discu.^sed l»y Dr. Gill. In npite of the ilifference in form (»f <lorsal, its relations 
with Aprion are very clo^i-. Tlie skulls in the two are almost identical, as has bcvn pointe<l out by 
Gill and by Poey. Two American siHM-ies are known. 

o. Maxillary scaly; <lti»tfi ;i.5 or iimre in U'n»;tli oculattu,135 

an. Maxillar>' iiakcKl; «U'i»tli loss than :i in leiit'th anuQonari* 
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185. Etelis oculatus (Cuvier t^ Valenciennes). ^' Cachimho.' 

Hoatl 3.5; depth 3.8; eye 3.4; snout 3.1; maxillary 2.1; mandible 1.7; interorbital 3.8; D. x, 11; 
A. Ill, 8; pectoral 1.1; ventral 1.5; caudal 0.8; scales 5-51-11. Body elongate, fusiform, not greatly 
compresse<l, caudal pe<luncle rather long and slender; scales large, regular, minutely ctenoid; top of 
hea<l al)ove eyes bn)a<l and fiat, nake<l, skin somewhat rugose; top of head back of eyes with 2 lateral 
pat^'hesof scales, Heparate<l from those of bcnly by a groove; cheek and opercles scaly, save preopercle, 
which is nakeil, its edge finely toothed; opercle ending in 2 weak, fiat spines; eye very large; lower 
jaw projecting, maxillary reaching j)ast front of i>upil; teeth of upjier jaw in a villiform band with an 
outer enlarged row and 1 or 2 pairs of strong forward-iK>inting canines in front; lower jaw with a row 
of conical teeth on sides, villiform ones in front, without distinct canines; vomer with villiform teeth, 
palatines with a row of stronger conical ont^s; ventral accessory scale not well developed; dorsal deeply 
notched; cau<lal scaly, widely forked. 

Color: In life, bright-red nearly everywhere; in spirits, pale, the red nowhere persisting. 

A handsome, edible species. length 2 to 3 feet. West Indies to Madeira; not yet known from 
Flori<ia; in rather deep water; generally common on rocky bottom. 

One si)ecim^n, nearly 2 feet long, taken at Mayaguez. 

StrranujB oculatiut Ciivicr & VaU'nuieiiiK*s, Hist. Ntit. Toiss., If. 260, 1828, Martinique. 
EMis ocuhUtu; Jordan A Kvonnann, 1. c, riS2, lh9S. 




Fhj. ^^ky—EtfUif oculatun. 

Family XLV. H.HMIILII).4{. The Grunters. 

Bcxly oblong, or more or \oi*n elevate«l, covcrL*<i with nuMlenite-Hized, adherent scales, which are 
more or less strongly ctenoid or alnioriit cyrloid; lateral line well develojKHl, concurrent with back, 
usually not extending on caudal fin; head large, crost^ on skull usually largely developed; no suborbital 
stay; mouth large or small, usually terminal, low, and horizontal; premaxillarieH protractile, their 
spines not grt»4itly produced ba<'k ward; maxillary without supplemental bone, for most of its length 
slippuig imder edge of j)reorbitiil, which fonns a more or U\^s distinct sheath; pn^orbital usually broad; 
nol)arlH»ls; teeth all jM>intwl, none of them forming markinl canines; no teeth on vomer, palatines, and 
tongue; lower pharyngeals sei>ardte, with ixunttsl ttH-'th; gills 4, a large slit behind fourth; psendo- 
branchiie large; gi 11 rakers UKKlerate; gill-membranes sei)arate, free from isthmus; preopercle serrate or 
entire; o|)ercle without spines; sides of head usually scaly; dorsal fin single, continuous or deeply 
notched, sometimes divided into 2 fms, spines usually strong, <lepres8ible in a groove, heteracanthous, 
that is, alternating, one stronger on right side, other on left, usually 10 to 12 in number; anal fin similar 
to soft dorsal, with 3 spines; ventral fins thoracic, rays i, 5, with a more or less distinct scale-like 
ajipendage at l)a«e; caudal fin u>jually more or less concave l)ehhid; air-bladder present, usually simple; 
stomach ciecal; pyloric caeca few; vertebne usually 10 |- 14=24. Branchiostegals usually 6 or 7. 
Cranium with its muciferous system moderately developed or rudimentary. Intestinal canal short. 

Carnivorous fishes of the warm seas, niost of them valued as food. The family includes about 15 
genera and nearly 150 si)e<ues. It is ver>' close to the IjiUianUi^Jc on the one hand and to the Sp<tridx on 
the other, while some of its members show afFinities with some Scivsnidx and Serranid^. 
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a. Chin with n central jjnjove Ix'hind the symphysis of the lower jaw. 

/). Mouth more or less wid«*. the jaws rM'arlet iKwteriorly in life; wift partMdf vertical fins densely scaly to their nunvinik 

c. ScaleH alN>ve lateral line arningtMl in vory oblique sories, not iwirallel with the lateral line. 

<l. JawK sulMXpuil, or the lower inrludefl: mouth littlo oblique; {^llrakers eom|>aratively few and short. 

f. Dorsal npines 12, rarely 11; wales laix«'; KUlrJikfrs few and nmall (10 to 14 on lower part of anterior areh); frontal 

foranu-n a siuKle or divided nlit at the base? of the hij^'h Hupraoceipital crest in fnmt. 

/. Mouth nKMlemte or lanfc, its cleft more than one-third lenjrth of heail: back mon? or less elevated; second aiud spine 
Htwmg. notably longer than third H.SMULOK, 81 

ff. Mouth small, its <-1cft k»o than oiie-thinl length of head: b<Kly rather elongate; sei'ond anal spine small; beck and 
sidc^Mwith longitudinal yellow 8trip<?s; teeth weak; gillrakers rather few and small; snout very short. 2.66 In 
head; frontiil foramina separate and placed some distatice in fn>nt of the very low suproociripital crcrt; 
pn^maxillary spine very short, 4.25 in head Brachyoen'TII 

ce. Dorsal spines I3: anal fin low; pre<irbital low; gillrakerN in moderate (»r rather large numbeni. 12 to 18 on lovrt* r 
part of arch: lower jaw not projecting: mouth little oblique; IxKly comi>aratively elongate, tho depth 2.75 to 
3.5 in length; Ixxly with longitudinal yellowl*«h stripes; scales rather small; fnmtal foramina long divided sifta 

in front of supnux'cipitiil cn*st; size snuill Bath ybtoma, 82 

bb. Mouth more or les<» narn.)W. not scarlet within; soft fins nakisl or with sciiles <>n their baMil parts. 

g. Anal fin short, its rays in, 7, to in, 10; dorsal fin mon? or less emarginate. its spines rather robust. 

h. Bofly ovate, iNick elevated; depth greater than length of head; outer teeth of upper jaw enlarged; lipa thick; 

second anal spine strong; soft rays of dorsal and anal scaly at base AxlsoTBElf us, A3 

hh. Body oblong, depth usually less than length of head: lips not very thick: scales large, those above lateral line in 
series mostly ]>arallel with lateral line. 
i. l»riH>[K?rcle very sharjily serrate, sernc at angle much enlarge<l, those beU)w angle turned forward; outer teeth In 
lH)th jaws (considerably enlarge<1; soft niys of dorsal and anal mon»or Icks scaly; second anal spine enlarged. 

0OKODOH,84 

ii. Preoi>en'le finely serrate, serne at angle twarcely enlarg«'<l, those below not antrorM(>; teeth subeqiial, or outer In 

upiK'r jaw somewhat enlarged; gillrakers very short and weak. 
j. Soft |»art of dorsal and anal witli series of small si'ales on membranes behind each ray; anal spines small or 
modemte, second little, if any, longer or stronger than thinl; Iwdy oblong, not elevated; scales above lateml 
line parallel with ba«'k: dorsal spines 12. soft rays 15 or 16; outer teeth of upper jaw slightly enlarged. 

Braciiydbutebus, 85 
jt/. Soft jMirts of dorsal and anal scaleless, except a low sheath at ba»e; anal spines strong, second much longer and 

stronger than third: dorsal spines 12 or 1.1. the soft raysll to 14 PomaDa8I»,H6 

ffff. Anal fin long and low, its rays iii, 10. to in. 13; dorsal fin low, usually not deeply emarginate; anal spines funall; 
preopercle finely serrate or entire: outer teeth of jaws slightly enlarged: gillraken) moderate, rather slender. 
k. DorNil spines 12 or 13. 

/. S<*ale«« of iHHly without s«'ries of small accessory scales at bas<*; M^ft dorsal and anal naked or somewhat iK*aly; 
mouth small: temiM)ral crest, which rises from lx>hiiid eye, very low and inconspicuous, upper e<lge below 

base of high .supnioi-cipital crest, which originates over pupil ORTHOPRrarm. 

aa. Chin with i»ores, but with no central groove at symphysis; preopercle finely Kt*rrate. 

m. Anterior profile concave alx>ve eye; snout giblK)iLs; outer teeth in Inith jaws enlarge<l and blunt (appearance of 
Ani*t)trnnui!); gillrakers small and slender: anal fin rather l<mg, soft dorsal and anal sca1eIe8B..GKNYATRBMUfl. 

Oenni 81. HfMULON Cnvier. The Omnti. 

RhIv oblonjr, u.'*ually more or le.^s elevattKl; mouth wide, maxillury lonj^ and curved, reaching 
to l)elow eye, its' tip extending to iMjsterior end of pn'orbital; chin with a <"entral groove behind 
eyniphyHi.^; lower jaw indudcnl; gillrakers moderate; no teeth on vomer or palatinen; teeth of jawn 
conical, outer t*erieti stronger, curved; lii>H and in.^idt^ of mouth iK>steriorly <'<)nimonly bright-re<l or 
scarlet in life; preopercle .si.»rrate, with no recurve*! hooks Inflow; soft part of vertical fins completely 
covereil with scales; s^-ales aln^ve lateral line in series not parallel with it; a markcM.1 angle formed 
at junction of spinous and soft parts of dorsal; dorsal spines 12 or 11; second anal spine enlarged, 
generally larger an<l longer than third; caudal forkeil. 

There are 12 or 13 si>ecies of Jficmuhn, all <»f them American and all impr)rtant food-fishes. 
They are of fair size, the flesh is firm an<l sweet, and they find a ri'ady sale. 

All the species have more or less of orange on insidt^ of mouth, a trait of coloration not fotind in 
riHiunIuiti^. The amount «»f rtMlness is greatest in those sjK'^'ies having th<» largest mouth. The young 
differ in proisirtion considerably from the adults. lU-sides the changes usual in other fishes, we may 
ohsi»rvethat in Il.uunlnn ih** young have the snout j^roportionately nuK'h shorter, so that themaxillarj', 
although also much shorter in proportion, extends further buck in comparison with the eye. Nearly all 
the siK»cies have, when young, at least two more or less sharply detined, dark, l«)ngitudinal stripes along 
the side, one or more alon^r the top of the head, and a dark >potat the base of cau<Uil. These markings 
fHTsist longer in some species than in others, ])Ut traces ••t them at least may be found in the yoimg of 
nearly all the sjHX'ies <jf JLtmnfon and Poinad'tsi", In a few species these markings persist during life. 
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n. Scales below lateral line anteriorly not espvcially enlanftnl. 

b. Scales above lateral line anteriorly not much enlarged. 

c. Maxillary 2.33 to 2.75 in head, not reaching center of eye (in adult) . 

(/. Back and sides without yellow or blue stripes; each scale above with a median blacki.<th s(>ot, these forming 

undulating lines (spots rarely obsolete in adult, obscure or wanting in young) : maxillary 2.5 to 2.75 in head. 
r. Scales in a vertical row from first dorsal spine to lateral line, 7 or 8 (9 in oblique series) . 

/. Mouth rather small, maxillary sean'ely reaching to front of eye; back elevated; preorbital very deep, its least 
brt^adth greater than length of eye in adult, 4.12 to 4.66 in head in young; second anal spine not reaching to tip 
of last ray; snout long and pointed, 2.25 to 2.75 in hctid. 
p. .^ides without dark bars: head unspotted; dorsal spines graduated; second anal spine, when depressed, reaching 

beyond tip of last spine album, V.i6 

//. Mouth rather large, maxillary reaching frrmt of pupil; bitck little elevated; preorbital rather narrow, its least width 
5 in head; second anal spine reaching tip of last ray; snout rather long and pointed, 2.33 in head; back and 

sides with 4 or 5 black longitudinal streaks, which disappear only in very old examples macrostomum, 137 

rt. Scales in avertical row from first dorsal spine to lateral line, 5 or 6. 

h. Series of scales from scapular scale exttniding backward to front of soft dorsal; snout rather long and pointed: 
mouth small; maxillary 2.75 to 3 in head; pectoral fin long, three-fourths length of head; black spots on si<les 

coalescing in continuous stripes honarieniw, l:ix 

hh. Series of scales from scapular scale not extending farther backward than the middle of spinous dorsal; snout 
shorter, not very acute; mouth larger, the maxillary alx^ut 2.5 in head: premaxillary processes about 3 in 
head; dark spots on .scales not coalescent. 
1. Depth of body about 2.66 in length; |>ectoral fin short, less than two-thirds length of head; scales above lateral line 

scarcely enlarged. Head 3; depth 2.66; scales 6-r»0-l-l: D. xii, 17; A. iii, 7 parra, 139 

fiil. Back and sides with distinct horizontal yellow stripe's, fading but not disappearing in spirits; no black spots any- 
where; maxillary 2.33 in head, reaching front of pupil carbonarium, 140 

re. Maxillary nearly or quite half length of hetid, reaching center of eye in adult; no black spots or stripes anywhere 

in adult (except under angle of preopercle) . 
j. Back and sides with continuous yellow stripes, which are horizontal and do not everywhere follow the direction 
of the rows of scales: grt>und-color bluish-gray; back with a well-defined blackish area from first dorsal spine 
to l>a.se of caudal, this color covering nuwtof soft dorsal and micidU' of caudal lobes; body rather elongate; 

snout nuKleratc; second anal spine 2.7.> in head. Head 3 melanunim 

jj. Back and sides of head and Ijody with contiimoiis blue stripes, horizontal and not everywhere following rows of 

s<'ales; ground-color bright-yellow; s<'Con«l anal spine 2.5 in head. Head 2.75 sct'uru«, 141 

W>. Scales alx)ve lateral line anteriorly much larger than other scales jdumieri, 142 

mi. Scales below lateral line anteriorly much enlargiMl; head. back, and sides with continuous bright-yellow stripcn, 
those below following direction of s<;ales. and therefore extremely undulating for most part., fiavolineatum, 148 

136. HeBmulon album C'Uvier t\c ValeiuienneH. ''Vieja'' ; Jnllno; Margale-fish; Margaret Qrunt. 

(Plate 24.) 

Head 2.7; depth 2.5; eye 6; nnout 2.3; maxillary 2.5; interorbital 4; preorbital 4.4; scales 
8-51-16; D. XII, 16; A. in, 8; pectoral 1.6; ventral 1.8. Body comparatively deep, back elevated and 
(•ompre«Hed; anterior profile nearly straight, very slightly concave above eye; snout long and pointed; 
maxillary reaching front of eye; lower jaw included; teeth not large, those on sides of lower jaw more 
numerous and weaker than in If. sciurus or If. plumleri; internrl)ital space convex; preopercle finely 
serrate above angle; scales moderate, none of them much enlarge<l, in oblique series al)ove lateral line, 
nearly horizontal below; soft fins scaly; <lorHal spines mcxlerate, fourth highest, 2.4 in head; caudal 
loin's subequal, 1.4 in head; second anal spine stronger and slightly longer than third, 3 in hea<l. 

Color in life, of adults: Pearly-white or rich olivaceoun, especially above, where a few scales have 
very faint, dark spotrt at their bases; still fainter spots visible along scales of lower i)art of side; 
mouth orange within; lips and a faint blotch on each si<le of snout light yellow; a duf»ky shade under 
edge of preopercle (much more di.stinct in young); fins all light olive; soft dorsal somewhat dusky; 
hea<l without stripes or spots. Young more distinctly spotted, spots small, round, blackish, each with 
a |)early e<lge; one under each st^le of back and sides very distinct when the fish is alive, or after its 
scales are remove<l, but disappearing almost entirely with death. In life, a broad, dtisky lateral band 
i.^ also present, disappearing with death. 

Found from Florida Keys to Brazil; known from Key West, Bahamas, Havana, Jamaica, Porto 
Rico, and St. Thomas; specimens obtaine<l by us at Isal)el »Segunda. 

The margate-fish is a common an<l imiwrtant si>ecies at Key West. It reaches a weight of 
8 (jr 10 pounds, the average being about 4 to 6 poun<ls. It is found in deep water, most abundantly 
on the reefs. It spawns early in summer, probably in July, on rock bottom, at which time it is 
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Hai<l to school. One intelligent finhonnan Hays, however, that it does not flchool at Key West, though 
it (loeH in the BahainaA. It in generally found on rock or harry hottom, aroaud shoalf). At night it 
comes into more shallow water to fee<l — crahs, (trawfish, worms, etc., constituting the bulk of its food. 
The bait used for it is crawfish or crabs. Cold is said not to affect this fish t4) any great extent. It 
does not appear to be very cf>mmon alwut Porto Rico, but is highly esteeme*!. The laigefit obtained 
by us was 8.75 inches long. 

The origin of the (common name of tlie "margate-fish'' is not generally understood. It appoan, 
however, to have been derived from Margate, a well-known seaport and watering-place in England. 
Some of the fishennen of the Bahamas came originally from Margate and applied the name to one of 
the fishes which they found in the Bahamas. Many of these fishermen (Conchs) have come to Key 
West and brought the name with them. The name Margate is, at Key West, sometimes corrupted into 
"Margat" and "Margaret,*' while in Biscayne Bay it is "Maiigat," "Market," or "Maigarite." 

lircamarinn yitiboM, (Margate-flflh), Catcsby, Nat. Hist. Carolinaii, etc., 2, pi. 2, 1742, Bahamaf*. 

llxmidim album Cuvivr «& Valenciennes, Hist. Nat. Toiss., V, 241, 18^0, HLThomaH; Jordan die Evormann, I. fi., 1296,1888. 
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Fig. 61. — ILrmnlon macroatomum. 

137. Haemulon macrostomuxn (Junthor. (irai/ (irnut; Strijh^d Gnini; **Corocoro.'* 

Head 2.75 to 2.8; depth 2.9; t-ye 4.;« t<» 5; snout 2.. Ti; maxillary 2; interorbital 3.6; preorbital 
alM>ut 5; I). XM, 16; A. in, 8; wales 9-53-12; jKH-tonil 1.4 in lu*a<l; wntral 1.75 to 1.8. Body deep, 
compn»r*KHl, l)ack elevated in adult, profile nearly straight fi-om tip of snout to oeciput, thence gently 
curved to origin of dorsal; ventnd outline straight; snout long and (M)inted, jawH sul)equal; mouth 
large, nearly horizontal, maxillary rea<'hing middle of pupil. TcHjtli motlerate, outer row in uppt^r 
jaw and posterior teeth in lM»th jaws considctrably enlarged; preojH^rele finely serrate; gillrakern 
moderate; stales mo<lerate, tliosi* alxjve lateral line not enlarge<l, tliose l>elow slightly enlarged f»n 
anterior jwirt of IkkIv; si-ales al)ove arrange<l in very obliipie series, thos<» Ik»1ow oblique anteriorly, 
lH.H'oming horizontal {M»steriorly. Dorsal spiiu^ strong, longest alnnit 2.4 in !ic»ad; soft dorsal high, 
longi^st rays 3 in head; eaudal lolx's sulH*<jual, 1oIk*s 1.5 in head; anal spines strong, second longest 
ami strongest, 2.8 in he^id, not rejichiiig pju^t tip of last soft rays when depn^ssi^l; soft anal high, itflfree 
nip* coiK-ave, longest rays 2.5 in hea<l and reaching U'vund tips of la.«*t rays when deprisa.se<l; caudal 
an<l soft parts of dorsal and anal densely an«l liiK-ly sealtMl; jK'('toralsan<l ventrals witli a few fine scales. 

Color in life: Body dirty-silvery with about nine dark lonvritu<linal streaks, plainest in young; a 
iiKMlian strijH' from snout t<» nrijrin of dnrsiil; first arul second lateral stri[>es <*xtend from alx>ve eye to 
posterior en«l of soft dorsal, third be'^ins on u|»|ht rim of orhit and extends to vertical of {xtsterior end 
of soft ilorsal whe-e it joins fifth line; fourth line, whicji is usually indistinct, begins at ey<', extemls 
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across opercle, and finally disappears on middle of side; fifth extends from eye along middle of side, 
crossing lateral line, where it is joined by third, then extending on caudal peduncle above lateral line 
to base of caudal fin; the remaining lines are on lower part of side and are more or less broken and 
irregular; head dark grayish-purple; an inky-black spot on inner lower edge of opercle; lower jaw 
flesh-color, with numerous fine dark specks; dorsal, caudal, anal, and pectoral yellow, with dusky 
wash on l>ases; ventrals dark; inside of mouth flesh-cx)lor. In larger individuals the dark streaks persist, 
but are less distinct. 

Found in the waters of southern Florida and West Indies; known from Clearwater Harbor, Key 
West, Florida Keys, Indian River Inlet, Jamaica, St. Thomas, and Porto Rico. Probably not common 
in Porto Rico, as we obtained specimens only at San Juan and Arroyo. The largest of these was 10.5 
inches long. The life-colors in the above de8<!ription were taken from a specimen 6.5 inches long, 
obtained at Arroyo. 

Utemtdan nuuro$toma GOnther, Cat, 1, 308, 18&9. Jamaica. 

JImnuUm/remebundum Goode & Bean, Proc. U. S. N. M. 1879, ^40, c:lcarwatcr Harbor, Florida. 

HannuUm macroetomum, Jordan <& Evermann, 1. c, 1296, 1898. 

138. HsBxniilon bonariense Cuvier <fc Valenciennes. **Ronco Prieto^^ ; '^Arrayado'*; BlcLck Oruni. 

Head 2.8; depth 2.6; scales 5-44-10; D. xir, 16; A. iii, 8. Body oblong, compressed, the 
back considerably elevateil; head rather long; snout iK)inted, rather longer and sharper than in //. 
jmrra, anterior profile .straight, or a little concave Ixifore eyes. Snout 2.66 in head (in young of 9 
inches). Mouth rather small, smaller than in IT. parray maxillary barely reaching front of eye, its 
length 3 in head. Teeth of mo<lerate size, outer and [K)sterior somewhat enlarged. Eye moderate, 
4.66 in head; interorbital sjiace flattish, its width 4.25 in head; preorbital mo<lerate, its least width 
4.8 in head; preopercle mcxlerately serrate. Gillrakers few and nmall, about 12 on lower part of arch. 
Si-ales larger than in //. parni or any other of the li^enus, those above and below lateral line about 
e<]ual in size, those alx>ve arranged in series which are less oblique and more undulating than in 
related species, the series from scapular neale following direction of lateral line for about 10 scales, then 
turning abruptly, rea<!hing ba«e of la»«t d(»rsal npine, or sometimes anterior part of soft dorsal; soft fins 
st^ly as usual. Dorsal spines of nuKlerate strength, fourth 2.() in head; longest ray of soft dorsal 4 in 
head; caudal 1.66 in head; anal high, siH'ond spine and longest rays extending, when depressed, well 
l)eyond tip of last ray; longest soft ray 2.75 in hea<l; second spine longer and stronger than third, 2.66 
in head; pectorals long, 1.33 in hea<l; ventrals 1.75. 

Color in spirits, pearly-gray; (^iMiter of each scale brownish-blat'k, these coalescing and forming 
very sharply define<l continuous undulating stripes; about 16 of these between front of dorsal and front 
of anal; sixth extending from st-apular scale to last dorsal spme; base of caudal blackish; fins dusky. 

This si>ei-ies is found in the West Indies south to Buenos Ayre^; not very common. It is not 
commtm about Porto Rico, only 2 specimens l)eing obtained, lx)th in San Juan market. It reaches the 
length of a foot or less, and is of some value a.s a food-fish. 

Uarmulan canna Cnvier <fc Valenciennes, Hist. Nut. I*oiw.. V, 233, 1830, Martinique; not of ARaiwiz, 1829. 

Hxmulonbonariense Cuv. & Val.. Hist, Nat. I^oia-*., V, 254, 1830, BuenoH Ayrcs: Jonian & Evermann, 1. c, 1297, 1898 

IlscmuUm notatum Poey, Memorias, II, 1?J, m)0, Ciibu. 

JfaemuUm rdrocurrens Poey, Repertorio, 11, 23C, 1808, C'libu. 

Hstmulon continuum Poey, Enum., 46, 1875, Cuba; Poey. Fauna I*nerto-Ri4Uefta. 325, 1881; Staiil, 1. e., 77 and 163, 1883. 

180. HeBxnulon parra (Desmarest). '^Arrayado*'; '^Roiico'' ; Sailofs Choice. 

Head 3; depth 3; eye 4.4; snout 2.4; interorbital 4; preorbital 4.8; D. xii, 17; A. iii, 8; scales 
()-54-12; pectoral 1.6; ventral 1.8. Body comparatively deep, back compressed and arched; anterior 
profile rather steep and convex, nearly straight from tip of snout to opposite front of eye, from 
which point to origin of dorsal tin, it is gently and regularly arched; l)ack from origin of dorsal to 
caudal peduncle a uniform long curve; ventral line of Ixxly from tip of lower jaw to anal fin nearly 
straight; caudal peduncle compressed, its narrowest width 3 in its least depth. Mouth moderate but 
slightly oblique, gajxi 3 in head; lower jaw slightly shorter; maxillary reaching somewhat past front 
of eye. Teeth small, in villiform bands, thost^ of outer series on sides of lower jaw somewhat enlai^ged; 
no antrorse teeth. Interorbital space convex ; preoi^ercle scarcely roughened, wholly without serra- 
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tions; gillrakerH nhort and not vrry ^toiit, alx)Ut 15 <>n lower ann of arch. Squaniation very complete, 
all w»ft finH (lenwly and finely ni-aletl; sealen of Inxly rather larpe, thoHo above lateral line nomewhaf 
enlai>|:tKl anteriorly, running? in very obli(|ue serieH, HiTien from humeral s<»le terminating under eighth 
ilor^al Hpine; waleH 1k»1<>w lateral line in more nearly horizontal series, thone on anterior jiart of }M)dy 
Homewhat enlarge<l; lateral line arche<l, approxiinatt^ly imrallel to dornal outline, but very gently 
approaching it iM»steriorly. Dorsal spines strong, fourth to sixth longest, lin, when depremed, lieing 
inclosed in a groove by the sheathing scales; first anal spine cpiite small, second large and Htrong, much 
stronger but scarcely longer than thinl, their points not n^achingtips «)f last s<»ft rays when depreciHed; 
fret* end of soft anal slightly emarginate; caudal lolx»s su)H'(|ual, their length alnrnt 1.66 in head; 
]K»ctoral rather sht)rt and broad, reaching slightly past tii»s <»f ventrals; vontrals short, their tipn 
acutely rounde<l. 

Color in spirits, dark-})rown; center of each s<'ale on upjKT parts of iKnly dark -brown tnirroundefl 
by silvery, free wlge of scale paler or purplish-})rown; lower part of side and under partK more silvery, 
but with numerous fine dark punctulations every whens head <lark: fins all dark. 

The range of this fish extends from southern Florida through the West Indies to Brazil; it iff 
reconk'cl from theTortugas, Key West, C'anls Sound, Marco, U*mon Bay, and Biscayne Bay in Florida, 
and from Havana, Jamaica, Porto Rico, and Brazil. It is abundant alnnit Key West. It i^ollc(*t0 into 
schools in July and August, at which time it si>awns on rocky bottom. It reaches a weight of 2 poonde, 

A 4 . 




Fn;. ■').>. — J Li- in III', n jmrrn. 

the average lK.»ing al>ouL half a pound, ancl is a valuable f<MMl-lish. Tin* l)i*st fishing for this fli)e(rief!i \a 
in sununer. The single six»cimeii ol)tained in Porto Ki«'o is from Pu<»rto Koal, and is 10.5 inches l<mg. 
It is probably not imconmion at the wt'-t t*n<l of tlu- island. 

IHninmt iHirm iK-f-nnirest. Prom. l>r<'. Ichih.JU). pi. 2. W^.'l, lvj;j, Iluviiiui. 

HivmuUm niuflhnartiln (Mivicr. Uoiriic Animal. t'«i. 'j, v<»l. "J. 17r.. Immj, Hnizil; Havana. 

Il:rmnion chnnniit HTtnimnMU't MS. in Ciivirr tV: Valiiuienni"^. IIi«t. .S'at. I'oiss., V.'JJ'J. ixto.JaniHicH. 

HiFinuUm (iriitfim INwy, M^•m^»ria^. II. \f<^). l.s<K). Culm. 

ILvmiilon Ktrrattim TofV. M«'in<»rias. II. Isl. lsi;(), Cnlm: I'ory. Fauna I'u«Tt«)-Ki<ju«-fia,:W.*>. issi; Stahl, !.«•.. 77 and IfUt.lHKi. 

H.vinulon nlhidmn INh'V. Mcmorla'^. II. 1>1, l.s'".0.('iil»a. 

II;rinulnn ]Hirr'i..htTihiU A: Kvv'nnann. I.e. TJ'.C. iv.iv. 

140. Heemulon carbonarium INa-y. liofuu ('nrlmnrro. 

Head .S; di-pth -.'*^; cyr large, .'j.tWi in head: I), xii, !♦>; A. in. S; .^cah^s 7-.*>5-14. Bo<ly oblong; 
back not irn-atly *'l(*vatt'<l. |>rntil<' nraily >tiaixrht "T >liL'litly «niiv«*x from tip nf snout to al)ove eye, 
thenri* giblHMis to imnt of clnr.<al: .-muit sjiort. miMlnah-ly ])(»int(Ml, its length ;».!«) in head; mouth 
not vt»ry lar^i*; iiajM' simicwliat curved; maxillary e\t<'Mtli?ig nearly or «|nite to front of pupil, its 
length 2.'> ux hea«l; lower jaw ratlier included. Tectli strong, much as in //. sr'ninm, but a little 
shorter. Intemrbital space tlattisli, 4 in head; ]»reor]»ital moderate, its least breadth <> in head; pre- 
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orbital finely but rather nharj>ly K^rnttt*; jrillrakcrs Hinall, 9-r 14. Scales moderate, those below lateral 
line anteriorly moderately eiilariyje*!, their series nearly horizontal; series above lateral line very 
oblique. Dorsal spines slender and hijrh, the fourth 1.87 in head; lonjrest soft rays 3.5; upper caudal 
lobe a little longer than hnver, 1.2 in head: longest anal rays 2.2 in head, their tips when depressed 
reat*hing beyond tip t>f Ia«t ray: second anal si)ine strong, 2 in head, its tip reaching when depresse<l 
alxmt to tip of last soft ray; ventrals 1.5 in head; pectoral l..'>. 

Color in life, light bluish-gray, much as in //. phmiirri ; body with 7 oi 8 de<*p brassy-yellow 
.•^triiH's which are horizontal above, those below lateral line a little curved, following the rows of scales; 
strii>es narrower than inters[>act»s of gnmnd-color; .*{ strii^-s above lateral line, 8 or 4 Kdow, the latter 
I>aler; little black under angle of preoi>ercle; caudal blackish-yell(>wish at tip; soft dorsal, anal, and 
ventrals yellowish-gray, distal iM)rtion bliu-kish; spinous dorsal bluish, deep yellow at base and e<lge; 
yellowish strii>e ahmg middle of fin; pectonil plain, yellowish bar across its \)ase; mouth det»p nxl, 
its angle dusky. In spirits, gmyish, more or less sba<led with dusky, the strii)es rather faint 
orange-bn)wn. 

West Indies and the Bermudas, south t<» Hrazil; very conun<»n at Havana, length about 10 
inches. One 8 inches long in Mr. Gray's collection from San (ieronimo; not seen by us in Port^ Rico. 
Hieniuiifn carbonariuHi I'litv. Mt'im»rias, lI.lTf., in^i. (.uIju; Jonlaii iV KviTiimni). 1. <•.. 1300,1898. 




Fig. bii. — Ilninnhm /<(iunitt. 



141. HeBxniilon sciurus ( Shaw ) . * ' Hoitvo . I /, 



'Ul<r : Horn Ot/ormio; ''('arhir(M\' Ydl(/w (rrunt. 



Head 2.66 to 2.8:^; depth 2.83 to 8: eye 4 to 4.7n; srj«»ut 2.2r> to 2.88; maxillary 2 to 2.1; interorb- 
ital 8.5 to 4.33; preorbital 6; 1). xii, 16; A. iii, S; scales 9-50 to 58-18 or 14; pectoral 1.5 to 1.48; 
ventral 1.75 to 1.8t>. B<3<ly oblong, back regularly and jrently elevattMl, ventral outline nearly straight; 
snout rather long and pointed; mouth large, gape curved, maxillary usually reaching to vertical of 
front of pupil; lower jaw slightly includinl; teeth strong, upper jaw in front with about 3 strong 
canines on each side; front ttn^th of lower jaw rather stn»ng; antrorse t(.H.»th of back part of each jaw 
nither strong. Scales nnxlerate, those alK>ve lateral line not enlarged anteriorly, arranged in oblique 
st»ries, those lielow slightly larger anteriorly. arrange<l in nearly horizontal series; lateral line gently 
arched in front. Dorsal spines mcxlerate, fourtb lonjrest. about 2.5 in hea<l; longest ray of soft dorsal 
alH)ut 4 in head; set'ond anal spine strongest and somewhat longer than third, but not reaching tips 
of last soft rays when depressed; upfHM* <'audal IoIh' stmiewhat the longer; soft parts of dorsal, anal, 
and cAudal densely scaled; pectond an<l ventral less fully scale<l; preojHTcle finely serrate; gillrakers 
short and slender, about 17 below angle of lirst arch. 

Cfeneral color in life: Yellowish, side with alM)ut 10 broad, brassy l^ands alternating with 
somewhat narn)wer pale-blue l>ands, fourth of which runs forward across upper edge of orbit, crosses 
forehead and joins ita fellow from other side; cheek and snout with similar blue lines, the one on 
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niiddlc* ol dieek forking lielow eye aiul inclosing an oblong area of gnmnd-color; spinoufl donal 
imle-yellowinh olive, l)onlere<l with orange; soft <iorsal nwty-olivaceous, with orange Imrder; caudal 
dunky at l)aflt», yellowish -olive on out<-r third; anal, grecmiHh-yellow; i>ei*toral and ventral, rusty-lemon 
or light-yellow; insi<le of mouth, ex(*ept tijiH of jaw>», blood-red. 

The yellow grunt reaches a length of 18 inches and a weight of a pound or less and is a ccimmon 
an<l ini{M>rtant frxMl-finh from the Florida Keys to Brazil. It ap{)earK to ]>e generally abundant alx>ut 
Porto Ui<"o and was ol)Hervt»d at m<Kst of the phu'es visited. There are specimens in the collection 
from San Juan, Arroyo, Vieciues Island, Oulebra Island, Fajanlo, Guanica, Puerto Real, and Enflenaxla 
<lel IkMjueron; taken by Mr. Gray at San Geronimo. It has previously Ixjen reconled from BiMcayne 
Bay, the Tortugas, Key West, and others of the Florida Keys, Cuba, Aspinwall, Babia, and Jamaica. 
At Key West this fish is known as "]x)ar gnmt" and is very plentiful, usually in schooln on 
rock lK>ttom. A Key West fisherman rei)orts that he has often cAUght 500 to <KX) in a single day; 
the l)est fishing is in August. The In^^t l>ait is a long wonn which the fishennen get from the stem of 
a tall grass which gn>ws on the l>ars. Nothing could l)e learned concerning its spawning haliit**, 
ex(H'pt that it prol)ably spawns in August. Cold is said to affect this siH?cies seriously. 

ATttHmtt /ormmint li\och, Iclith., pi. 323. 17^0, Antilk's: not Pircn foniiom Liiiiui'UN, with which it han U'vu irU'DtlfitHl; 

tlic lattiT is Diplrdniia fimiuMsum. 
Sjtfinm itriuruM Shaw, Goneml ZfM)l()gy, IV, pi. €A, 1803, Antillc»: hH»LH\ on tin* (U*M'ription ami ii>niro of Bloi'h. 
Ilit'innlon fh(jam< (Uivior, ROj^e Animal, wl. 2, vol. 2, 17.'), 1S29; no dcwription: hmn-A on BUH'h's fitfure. 
f PinlHUtitt itf^iquntn* Bcnnott. Zool, Joum. I»nflon. V, ISS.'). IM), Jamaica. 
t Ilxmultm m'wi/m Castol nan, Anim. Nou. vt Ilarc*, II, 18.V), Bahia. 

tliemulon luff urn Vtn-y, Mcmorias, II, 174, 18C0, Culm; Poey. Fautia PiuTlo-Ki«inena,:K."i, iMhl; Ktahl.l.c.,77 and KK.IHKS. 
Uxmuhm mtilUJimaluui INh-v. Menioria». II. 17h, ISTiO, Cnbn; Stahl. 1. <•.. lea. 1HS3. 
llnmuhinhian* Haly. Ann. Nat. Hist.. XV, lS7r). 2r^. Aspinwall. 
Jl.-rmulon m.'iuni*, Jonlan *V Kvennann, 1. v., I30!i, 18U«. 




Flo. ^>\.—lhrniiihm jifinnUri. 



142. Hsemulon plumieri (]^(vix*de). 
^* i\tr}i'nittn^' : ^'lioot ('nforafJtt^\- Jiftnro llonro: Jionrn ^iram: (hinwon firmit. 

Head 2.5 to 2.K: depth 2.4:J t<» 2AM\\ eve 4.5 \n .5: snout 2.16; maxillary 2; intcr«»rbital 3.2 to 4; 
preorbital .*> to 5.S; I), xii. 15 or Hi; A. iii, 8 or \)\ .^ales 6-51-17; pectoral 1.5 to l.ft; ventral 1.75 
to l.S. B«Mly m<MlrratcIy elongate, ba<k con.^idcrably elevated an«I <'onipn^Hj<t^d; head long, snout 
sliarp and project iiiu': anterior profil*' nion* or les.^ S-shaiHMl, nearly .<trai«rht from tip of snout to front 
of I've, there concave, tlieiice gi])}K»u.*j to front of <lorsid, this cliaracter more pronounc4»<l in arlults; 
month very lanre, irai>e <"urve<i, maxillary nearly reaching: middle of eye; jaws .^^ulK^pial, or lr>wer 
.-liirhtly include<l; teeth strong, in rather broad l»and.'', those of outer series enlarged; antrorst* tet^th of 
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posterior part of each jaw strong; interorbital space convex; preopercle finely serrate; gillrakers small 
and rather weak, about 12-fl6; scales rather large, those above lateral line very much enlarged ante- 
riorly, arranged in irregular and very oblique series; those IhjIow lateral line but slightly enlarged 
anteriorly and in oblique series. Dorsal spines stout, third to fifth longest, about 2.5 in head, longest soft 
ray alx)ut 4.5; first anal spine very short, as usual, second long and strong, 2.4 in head, scarcely reaching 
tips of last soft rays when depressed and scarcely longer than third; soft portion of anal slightly 
concave, anterior rays longest, al)out 2.5 in head; upi)er caudal lobe the longer, 1.4 in head; pectoral 
long an<l somewhat falcate, abo|it 1.33 in head; ventrals long, about 1.57 in head; caudal and soft parts 
of dorsal and anal densely and finely scaled, few scales on pectorals and ventrals. 

Color in life: Greneral color light bluish, series of scaleiJ each with a small brown or brassy spot, 
these forming narrow indistinct lines running upward and backward; above the lateral line the body 
of each scale is bluish, the border brownish olive; a brassy band along lateral line; back with some 
bronze; under parts whitish; about 12 narrow, irn^gular l>right-blue lines on head, separated by 
broader brassy lines, these lines sometimes extending uinm body; inner edge of maxillary orange; 
lower anterior edge of opercle yellow; inside of mouth re<l or det»p yellow; lips dusky; dorsal grayish, 
with a narrow yellow edge on spinous j)ortion; aiudal i)lain gray; anal gray, tinged with yellow. 

Color in spirits: Body i)ale-grayish with slight l)hiish iridescence on terminal borders of scales; 
liases of scales above lateral line brown; under part.s paler; hea<^l purplish, blue lines persistent but 
duller, the brassy entirely faded; l)right color of insiilc of mouth also faded. 

The range of this species is from Cape Ilatteras and Pensacola south to Brazil, on sandy shores. 
It is j)ar excellence "thegnmt" of our South Atlantic States and Florida. Alx>ut Porto Rico it is 
one of the most abundant and valuable foo(l-fi>jhes. Numerous sinvimens were obtained at San Juan, 
Mayaguez, Puerto Real, Boqueron, Guanica, Ponce, Arroyo, llucares, Isabel Segimda, and Culebra. 
It was one of the most common sixH'ies in all the markets of the island. It is caught either in the 
fish-traps or with haul seines. In our seining alxmt the island this was the species most frequently 
taken, particularly on sandy shores. At Key West it is the most abundant of all the food-fishes, and 
is caught all the year round, the liest seiLson l)eing <luring the fall. Their spawning season is during 
August and Septemlier, at which time they gather up into schools on shoal, feathery, rock l)ottom, 
where they spawn. Each roe is from 1 to 2 inches in length. The eggs are said to 1)0 ** gritty '* to the 
touch and about the size of a No. 10 shot. When ripe they stiparate and flow freely from the fish. 
After spawning the schools break up and the fish scatter. They are so abundant, however, that they 
can usually be found in large numl>ers on suitable bottom, the l>est fishing lieing on rock bottom. 
These fish grow to about 18 inches in length, with a maximum weight of 4 pounds; but those over 2 
pounds are rare, and the average weight does not exceed one-tliird of a pound. 

Ouabi coarabrafUieMibtm, Marcgrave, Hist. Bmsil.. 16:^ U\4H. Bnuil. 

Perca marina capite striato (thcGnint), Catesby, Hist. Cjiroliiia. pi. G, 17 W. BAhnmas. etc. 

Labrus ptumUri Lac^pMe, Hist. Nut. Poiss., III. 1«0, pi. 2. lij?. iJ. 1«<>'2, Martiiii«iue; on a copy ot a drawing by Plumier. 

HsemuUmformosum Cuvier, R^gne Animal, c<l. 2, IT. 175. 182«.>, MartiniMiie. 

HstmuUm arcucUum Cuvlcr «t Valenciennes, Hist. Nat. Poi**."., IX. 4S1. IK'ii, CharU^ston. S. V,. 

HtemuUm arara Poey, Memorias, II. 177, I860, Culm. 

HstmtUon svbarcuaium Pocy, Memorias, II, 119, 1H60, CuXmi: a sptMimcti witii blue bamls on anterior half of head only. 

Htemukm plumieri, Jordan & Evermann. 1. c., 1304, 1S9S. 

143. HsBxniiloxi flavolineatum (Desmarest). Unnm Condetuuh; hWnch GrurU; Operi-nunUhed Grunt. 

Head 2.8; depth 3; eye 3; snout 3; maxillary 2.5; interor])ital 3.5; scales 7-50-11; D. xii, 14; 
A. Ill, 8. B<xly oblong-ovate, compressed, back not much elevated, profile from tip of snout to nape 
nearly straight, thence gently an!he<l to (»rigin of dorsal; mouth large, nearly horizontal, gape curved, 
maxillary nearly reaching middle of pupil; teeth mo<ierate, outer somewhat enlarged; antrorse teeth 
in i)08terior part of each jaw considerably enlarged, those of upper jaw canine-Hke. Scales large, those 
on anterior part of body below latt^ral line considerably enlarge<l; rows of scales above lateral line 
rtmning very obliquely upward and backwanl, those l>elow somewhat wavy, most of them forming a 
cur\e with convexity downward and backwanl. Fins all moderate; dorsal spines slender, rather 
weak, longest about 2 in head; second anal spine longest and strongest, about 1.8 in head, its tip, 
when depressed, extending beyond tip of la.**t ray. 

Color in life: Side with alx>ut 12 irregular brassy lines alternating with about same number of 
similar pale-bluish lines, upjier brassy lines rather dark, middle ones brightest and broadest, the broadest 
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two uniting at gill-<)iH*ning an<l running acr<)t*« oj>en*le au one l)rawy line; anterior edge of ojiercle 
bright in<lijro-blue. 

The alH)ve (lertcription Iwu^ed uiion young individualn 2.5 to 4 inchen long. The ("olor of IjLrger 
individualn, fn»ni Havana, ha** l)een di»rt<*rilK*<l a** foUowHi: Light bluinh-gray as ground color; a bronxe- 
yellow HiK>t on the up{H'r jiart of eac^h Hcalc, thene fonning continuouH undulating Htri[iefl on the whole 
IkhIv and bea<l, wider than the internpaces of groiuul-color, an<l nearly Htraight on caudal piedancle, on 
anterior i>art of ImhIv l)elow lateral line broader and very oblicuie; a horizontal golden-yellow stripe, 
crossing the others, runs alongside of back from <M'<'iput t<» last rays of ^)ft dorsal; yellow around eye; 
yellow shades and streaks on i'lu»ek, not strongly marke<l as in H, tfciimu and Jf. plumieri; yellow 
strijies on top of head; angle of mouth black, insi<le brick-riMl; a large black blotch under angle of 
prei»i»ercle; fins bright golden-yellow, the i)ectoral and spinous dorsal jmler. 

In spirits the groun<l-color lK»<'(»mes grayish and the stri{)es brownish or dusky. 

The range of H. Jittwlineatnm is from the Bc*nnu<las, the Florida Keys, and Tortugan Kouth to 
Brazil. It is generally conunon in the West Indies and abundant alnnit Pc^rto Rico, usually on Bandy 
shores. No a<lults were obtaintMl, but numerous young from the following l<M*alities: San Antonio 
Bri«lge, Mayaguez, Puerto Kt*al, Kusenada del BcMjueron, Ponce, Arroyo, 1 Inearths, and Culebra. 

This well-marke<l spcvies n»aches a length <>f a foot an<l is a g(KKl TcKKl-fish. 

iPialHUti* flai'olitu nhitt lh'>.iiiiiro.st. Trfin. DtHwK* Ichth.. '.iiy, |»1. J. IJjf. 1. lif£^. Cuhn. 
Hirmulon hcterodon (uvier. Kcpno Animal. i<\. '1, vol. '2. 17(i, 1829, ('ulm. 
Hxmulonzanthttptentia CiiviiT <i: VaU•m•ienm.'^, Hist. Nat. I'oiss.. V. 2.VJ. !«:«>. Martiiiiqin-. 
UatmuUm flm-vlinnitum, .Ionian it Evermann, 1. c, 130*), 1898. 




Fl(!. .Vi. — Untfii/itfinim runntor. 

Oenni 82. BATHT8T0MA Sondder. 

This gt»nus differs from Ilivinnlon in having 13 dorsal spines; l»ody rather elongate; gillrakern 
rather numerous, 12 to 18 on lower j)art of anterior arch; mouth m«Klerate: s^-ales small; fnmtal foramina 
long, <livid(Ml slits in inniX of supraoccii>ital crest. Jaws red within. 

»i. Mouth larm', maxillary roa<hinK niiildh' of i-yo, its lenKth a»M»ut one-half hra«I: K'illrakrrs rather hborl and few: 
scales iu()<lerate. .'lO t4i 5<» in lateral line; KH*on«l anal spine M-areely Inrifer or lon^rer than third. '2.75 or more in 
head. 

h. Il<Kly ohlon^'. hark uunlerately elrvale<l. tieplh 2.7.'i t<) :; in length ritnator. III 

W*. B«xly .suhfii.Nifonn. ha<-k little elevated, depth 3.:^:? to o.') in length aiirofinratuiu 

iui. Mouth rather small, maxillary not reaching to opixi^itiMuiddle of «•>••. itshnuth not quiteonr half head; gillrakors 
numerou.^i. rather long; walr.s snmll. a)>out 70 in lateral line; v»'<'<»n«l anal >pinr notailily hmgeraml larger than 
Ihinl: iKMiy m<ire elongate than in other -^iKM-irs. depth alN»nl ;?..'> in length ftnaiutn,Wy 

144. Bathystoma rixnator (Jordan tt Swain >. Tom-tot,: lir,1-tnniiih dnntt: f'-rsur. 

Heivl 2.S; «l(']>th 3; eye 4.2; snniit 2.r>; maxillary 2; inan<liblc 2.2; iiitcn»rbital .'5.7; preorbital ^; 
I), xiii, lo; A. Ill, S; jK'ctoral 1.5; ventral 2; nalcs S-r>«) 12. li^nly clongnlc. back ?-ninewliat elevate<l, 
aiitcrinr [)rnlile slightly <-o!ivex; snout rather long, [M>intc<l; vyv larirc; mouth lanrc. maxillary reaching 
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pupil; teeth not strong, outer series enlarged; scales rather small, in oblique series above lateral line, 
horizontal below and slightly enlarged anteriorly. Dorsal spines slender, fourth 2.4 in head; second 
anal spine equaling third in length, but much the stronger, 8 in head. 

Color in life: Silvery white, slightly bluish above, with iridescent reflections; edges of scales of 
body light-yellow, these forming continuous light-yellow lines, those l^elow lateral line horizontal, 
those above very oblique; besides these a narrow continuous streak of light yellow above lateral line 
from head to end of soft dorsal, and another from eye to middle of caudal; head silvery yellowish 
above; inside of mouth red; no black under preopercle; traces of black bloteh at base of caudal; fins 
colorless, lower slightly yellowish. 

The range of this fish is from Cape Hatteras and Pensacola southward through the West Indies 
to Trinidad. It is abundant about Charleston, S. C, where it is one of the most common food-fishes; 
adults said to be uncommon about Pensacola and Key West, but at the latter place the young swarm 
everywhere about the wharves and shores. It is as yet not known from Cuba, and does not seem to 
be at all abundant in Porto Rico, as it was seen only at Aguadilla, Ensenada del Boqueron, and Culebra 
Island. The specimens obtained are 5 and 6 inches long. 

Hstmulon rimator Jordan & Swain, Proc. U. S. N. M. 1884, 308. Charleston, Key West, and Pensacola. 
Bathystoma rimator, Jordan & Evermann, I.e., 1308, 1898. 

145. BathyBtoma striatum ( Linnaeus) . White Grunl. 

Head 2.8; depth 3.3; eye 3; snout 3.28; maxillary 3.16; mandible 2.75; interorbital 3.8; preor- 
bital 8.3; scales 8-70-13; D. xii, 13, the longe»«t ppine about 2.2 in head; A. iii, 7; pectoral 1.5 in 
head; ventrals 1.75; caudal 1.5. Body elongate, fuHiforni, ])ack little elevated, anterior profile scarcely 
arched; head moderate, snout short and blunt; mouth small, maxillary reaching front of pupil; eye 
large; teeth small, outer series somewhat enlarged; interorbital wide, preorbital narrow; preopercle 
linely serrate; gillrakers numerous, long and slender, 7 — 20. Scales very small and crowded, those 
alK)ve lateral line in very oblique series, those below more nearly horizontal, none enlai^ged; soft parts 
of all fins densely scaled; spines slender and weak. 

Color in alcohol: Pearly-gray, with 5 or 6 continuous brownish streaks (probably golden in life), 
1 on median line from tip of snout to origin of dorsal, 1 diverging from snout and passing alx)ve 
eye and along side to soft dorsal; another from snout crosses upper part of eye and terminates near 
beginning of lateral line; a fourth passes through eye and along middle of side to base of caudal; 
another crosses opercle and base of j)ectoraI. 

This fish is known from the Bemmdas, Key West, Culm, Santo Domingo, and Porto Rico, but is 
apparently not common. It probably never exceeds a foot in length. We seined one specimen, 
3.25 inches long, at San Antonio Bridge. 

Perca striata Linnaeus, Syst. Nat., ed. X, 238, 1758, North America. 

Grammisles tririttatHs Bloch & Schneider, Syst. Ichth., 188, ISOl. Brazil; on the description of Marcgrave. 

Serranus capntna Lichtenstein. Abhandl. Berlin Akad. 1821. 288, Brazil; on the description of Marcgrave. 

Hstmulon qiiadrilincatum Cuvier & Valenciennes, Hist. Nat. Poiss.. V. 238, pi. 120, 1830, Santo Domingo. 

Ilacmuton quinqudineatum Poey, Memorias. II, 419, 18<X), Cuba. 

Bothy fioma striatum, Jordan & Evermann, 1. c, 1310, 1898. 

Oenni 88. ANI80TBEMTT8 OiU. 

Body ovate, short, deep, and compressed; mouth rather small with thick lipe, maxillary rather 
short; inside of mouth not red; teeth in jaws only, all pointed, those of outer series in upper jaw 
enlarge<l; chin with a median groove besides smaller pores. Dorsal spines strong; soft rays of dorsal 
and anal scaly at Ijase, anal spines strong; caudal mostly lunate; scales large; lower pharyngeals broad, 
with coarse, blunt teeth. 

This genus, which is closely related to HxmxUon, contains 12 species, valued as food-fishes, all 
from the shores of tropical America and only two of which have been taken in Porto Rico. All of the 
Hi)ecies undergo considerable change in form with age. The young are marked with two or three 
blackish, lengthwise stripes. These disappear with age, quickest in the brightly colored species, but 
jKTsist a long time in species like A. fnlineatwi and A. interruptuSy which agree in coloration with 
Hpcmulon parra and related species. 

F. c. B. 1900-13 
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SoaK»« atxjve latcnil lliu' ttminKiMl in <>hliqm> siTii's \vhl<'h htv not pamllol with It. 

Si'iilcM roin]HirHtively larKe. less than nine in a v(>rti('al M^ri(>s iK'tween firnt dorsal Kplne and lateml line: colormcflon 

olivaceouii, mlult nearly plain, youn^ with two or mon* dusky lateral Mtrijios which diiMppesr with mfge: finm 

blackiHb. 
Scales* ft or 6-ffl-lb (lateml line with •!» iM»re>): scales a»)ove lateral line on anterior jiart of body mon; or 1«n» 

enlarged, especially in adult. 
Hcalet* above lateral line not much enlarged, about U In an oblique .si>rieH fn>m flrat don«l spine ti> lat4.>nil Uimt; 

profile of h<'ad anteriorly n»und<»fl ntrinawteHjri^i. 146 

S<*ale»» 7 or 8-«»-15 (lateral line with 54 i>onwj: ncalen alK)ve lateral line anteriorly not especially enlanced. . . hkvinr 

Siralex nither small, more than U in a vertical series l>etwe<*n first dorsal spine and lateral line. 

Bo<ly not Mtri[H'd louKltudinally with yellow or blue; preorbital narmw: gillrakerH x + 1». 

A'nterior i»art of Ijody with a hla<'k vertical bar. 

Bo<ly with 2 lengthwise Imnds; humeral bar brownish; a dark caudal KiM>t. and a spot on the liack of the cuiKlal 



IhmI uncle 



trpUmiaiu* 



Body with hmKitudinal striiiesof blue or yellow or both; young with a black blotch at base of caudal: preorbitAJ 

broad: gillrakers x + Id. 
Anterior |Mirt of bo<ly with 2 bnmd. dark cnissbars. the one fnmi nai>e obli<juely forward through eye, other frum 

frtint of dorsal downwanl; iH'hind thcM* a serit>s of horiz4jntal stripes alternately yellow and blue; pe<>ionil 

longer than head: s^Mvmd anal an<l fourth dorsal spities nearly e<iual. 
, Blue slri}K.'H on sid<; t\s bnwd as a scale, each more than two-thirds width of golden-yellow inteniMiceti and each 

very faintly e<lge<l with <larker; vertical bands on head and shoulder jet-black rirginicm*, 1 17 

Anterior jmrt of l>ody without dark cnissbars. Isxly sr)metInK»s plain yellowish, Imck usually violet with 4 or A 

yellow lines: silver\' below: snout short, not longer than width of the eye; dorsal fin very deeply notched. 

with f(H.'bIe spines; the second and thini anal si)ines equal in length: the body a little more oblong than fii 

Burinamaisin ttermin 




Fio. f)it.—Aninotrcmin< tturinamatsit. 



146. Anisotremus surinamensis (Bl(K'h). Pompom. 

Head 3.14; depth 2.2: cyr 4.5; snout 2.6; niaxillarv :^: I), xii. Hi; .\. iii, « or 9; Hcalc* 5-60-13. 
B<Mly iUn^p, ])ack elovattnl, ^rrt»atly comi>rt\MH<Hl; profile stiH'p, nearly straiirht from snout to above eye, 
a sli^dit dcpreHsinii in front of nostril and another in interor])ital npace; profih* from interorhital t^pai^e 
todc»rsal stroii:;ly anlu'd in a hn.ad ««irve. Head moderate: rhc^'k d»vp: mouth rather Huiall; jawn 
.'-nUMiual, maxillary han-ly n^arhiiijr front of or])it; ventral liiie<»f lunly nearly straight; caudal |HMliinele 
mod«Tately lon^r. its U-ast depth (Mpial to snout; t<'eth in si'veral hands, outer enlarp^^d and ranine-like. 
K(»urth dorsal spim- str«.ni:r-t and lonpst, its Irn^'tli 2.2 in head: s<.ft dorsal as well as anal. iKH-toral, 
vi-ntrals, and randal densely rnven-d with minute scales: htMLrht of l.»n'jest soft tlorsiil ray 'A in head: 
si'cond anal spine very .<tout, it< leiiirth equal to that of f..urth d(»rsal s|Mm«; third anal spine hmad at 
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base, but shorter than second; free edge of soft anal straight; dorsal and anal fins depressible in a scaly 
sheath; pectoral long and falcate, nearly reaching tip of ventrals, 1.2 in head; ventral shorter, 1.2 in 
pectoral; caudal well forke<l, the lobes about equal to ventral. Preopercle strongly but irregularly 
serrate. Stales of cheek in al:K)ut 7 rows, those on operclo in about 8 rows, on interorbital and nape 
small and crowded; scales of back and sides arranged in oblique rows not parallel with lateral line, 
which is arched, following aj)proxinmtely contour of back. Gillrakers rather short, stiff, 13-f-19. 

Color, grayish, darkest on anterior half of IkmIv, where esjch scale is dark-brown on its basal half, 
then with a whit« ellipse, narrow lx>rder darker, contra-st between dark base and white ellipse very 
marked; owing to the irr^ular arrangement of scales the dark bases in some cases appear as spots; upper 
side of caudal peduncle brown, sides nearly plain white; snout and under parts of hea<i lilac-brown; 
under parts of Iwdy rusty-brown; fins all dark brown, especially the soft parts of dorsal and anal. 

The above description from a specimen 15 inches long, taken in Indian River, Florida. 

The recorded range of this species is from the Indian River, Florida, and the Tortugas to Brazil; 
it is known from Surinam, Martinique, Porto Rico, Jamaica, and Cuba. It attains a length of 2 or 3 feet 
and is a good food-fish, though it is not sufficiently numerous anywhere to be of great importance. 
Only a single specumen, 2.4 inches long, seined at Ponce, was obtaineil in Porto Rico. 

Liitjanua mrinamemis Bloch, Ichth.. pi. 263, 1791, Surinam. 

Ilttltjcnitrm ffibbottus Lao«^p(yde, Hist. Nat. Poiss.. IV, 344. 1803. Surinam. 

Pnjifip**mn bilincaltim Cuvier & Valenciennes, Hist. Nat. Pois.s.. V.271, \SiiO, Martinique. 

Pri«tipoma nwJanopttTum Cuvier & Valenciennes, Hist. Nat. Poiss., V.2V3. 1830, Brazil. 

Hsemulon nbtusum Pcx*y. Memorias, II, 182, lH(iO, Havana. 

Ifsemulon labridum Pocy, Memorias, II. 419. 18<;i. Tnha. 

Anisotranus surinamawis, Jordan & Evermann, 1. c. 131H. imih. 




^. 7 



^ 



Fig. bl.—Anisotremus virginiait. 



147. Anisotremus virginicus (Linnjeus). **>S'i*i"; Catalineia; Pork-fah. 

Head 3 to 3.2; depth 2 to 2.25; eye 3.75 to 4; snout 2.75; maxillary 3.25 to 3.5; interorbital 3; 
preorbital 4; scales 13-57 to 60-16; D. xii, 16; A. iii, 9; pectoral a little longer than head; ventral 1.5; 
caudal lobe 1.2. Body ovate, back greatly elevated, anterior profile very steep, slightly convex along 
snout and over eye, very much arched on nape; highest point of body at origin of dorsal fin; mouth 
wnall, little oblique, maxillary extending to anterior edge of orbit; jaws subequal; outer row of teeth 
enlarged; gillrakers ll+H, short and not very stiff. Dorsal spines rather strong, longest (third) about 
1.8 in head; dorsal rays short; second anal spine strongest and longest, about 2 in head; caudal well 
forked, lobes subequal; ventrals just reaching vent; pectoral long, somewhat falcate, reaching origin 
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of anul. Si'aU^H laiyo, ntroii^Iy ctenoid, those (»n imi)e ami l)rea£it re<luced in size; mitden above lateral 
line ill obli«nie Ht»ries. 

('<»lor in life: Side with about 8 hroa<l, lemon-yellow line« alternating with Himilar linefl of dirty 
nilvery, the iipi>er '^ or 4 of thene yellow lines* branch anteriorly, the fifth extending on middle of caudal 
jKMiiuu'le; U^lly nilvery-white; a broad bla<'k bar from origin of Hpinoiw dorml downward to IwHe of 
IKH'toral, the black continuing on Hhoulder-girdle to near iHthmuH; another broad black Yjar from fxx'iput 
through eye to angle of mouth; cheek nietalli(> or bra^Hy-greenish ; top of head braiwy; finHall orange- 
yellow, spinouH dorsal, |>ectoral, an<i ventral duHte<l with brownish; wraly nheath at baHe of anal rich 
yellow. In ahtdiol, the longitudinal Htrii)e8 Inn'ome bluish and the yellow fades. 

Thin handscMue lish rangt»H from Florida to Brazil. It is known from Biscayne Bay, Key Went, 
Sant<^ Domingo, Janiaica, Porto Rico, Martinique, and 8t. Catharine Island, Brazil, and is thecommoneHt 
HjH»cit^ of the gt^nus in the West Indies. About Key West it is said to school from June to August, 
which is the 8|wwning season, and is found then alx)ut the shoals, but soon retires to deeper water. It 
spawns all through the channel alx>ut the shoals, and is then caught in greatest numbers. About a 
month after the spawning season immense numbers of young are seen on the shoals. It reaches a length 
of aV)out a f<K)t and a weight of 2 pounds. The average weight of those brought to market probably 
does not excee<l one-third of a jwund. It does not appear to be very common about Porto Rico as only 
five examples were obtained — one at Ponce, one at Mayaguez, and three at Arroyo, where it waa called 
**8isi" by the fishermen. It i.s regarded as a good food-fish. 

(ruatuntjHijuba, Marcgrave. Hist, Brasil., 14H. IWK. Brazil. 

Aairapinima, Marctfrave. Hist. Bra.sil., 152. 164H, Brazil. 

SjtnruM virffiniru* Linnteus, Syst. Nat., X. 281. 1758. South America. 

SjHiruif vittatuti Bloch. Ichth.. taf. 26», fig. 2, 1791. Brazil; after Acdrapinitun of Marcgrave. 

Prrcajufxi Blwh. Ichth.. taf. 308. fig. 2, 1791. Brazil; after GuatumiHijuba of Man*grave. 

Grnmmifirn maun'tii Bloch it Schneider, Syst. Ichth., 185. l«01. Brazil; after Spartis vUtatut Bloch. 

tPrMipoma rathnrinu' Cuvier &. VHlendennes, Hist. Nat. Poiss., V, 269, 1830, St. Catharine Island, Brazil. 

PrMiptma rmio Cuvier <fc Valen<"ienne«. Hist. Nat. Poiss.. V, 274, 1830, Brazil, Martinique. Porto Rico, and Santo Domingo. 

PrUtijHjma actira pinima, Castlenau, Anim. Nouv. ou Rares, 8. 1856, Brazil. 

Aniffjtremuf vinjinicut. Poey, Fauna Puerto-Riquefla, 824, 1881; Jordan & Evermann. 1. c, 1322, 189t<. 

OenuB 84. CONODON Cuvier ft ValenoienneB. 

This genus is close to Pomadam^ from which it is separated by the enlarged outer teeth and by 
the |)e<'uliar armature of the preoi)ercle, which is very sharply serrate, seme at angle enlai^ged, thone 
Ijefore angle turned forwanl. Bfnly oblong; soft rays of dorsal an<l anal more or less S(»ily; second 
anal spine large. Of the two spei'ies of this genus only one occurs in Porto Rico. 

148. Conodon nobilis (Linnajiw). ''Bureteado.'' 

nea<l ;i.2o: <lepth S.25; eye 4.1; snout 3.4; maxillary 2.8; mandible 2.25; interorbital 5.1; preor- 
bital 5..3; D. xi-i, 18; A. in, 7; jHJctoral 1.4; ventral 1.5; laudal 1.4; scales 5-51-11. Body oblong, back 
elevated an<l moderately compres'^ed, depth espial to length of head; mouth small, maxillary falling 
short of front of eye; lower jaw projecting; teeth in front of both jaws much enlargcnl, conic, short, but 
very stout; jH'ctoral with alK>ut 10 short, shar]) serrations on upper limb, lowermost, at angle of 
preoix'rcle, much the strongest; antrorse si^rrations on lower limb; dorsal spines strong, a deep notch 
l)etween them an<l soft dorsal; second anal si>ine longest and strongest. 

Color in life: Back grayi.**!!, iH'coniing paler on sides; belly white, silvery; top of head grayish; 
side with 8 broad, verticjil dark bars, broadest alxn'e, gra^lually narrowing an<l disai)pearing below; 
interspact»s bniader, with bni.«sy wash; some eviden<;e of 2 pale brassy stri{x^ Ijelow lateral line; side 
of snout, hesid. and tip of lower jaw pale-lemon; fins all with some yellow, ventral brightest. 

This s|)eci(^ is found on the cf>ast of Texas, West Indices, and Brazil, not uncommon on sandy 
slumps; recorrled fr(»m .Tainaica, Martinique, Bmzil, and Texas; not rare in Porto Rico, where specimens 
wen* «ibtaine<l by us at Arecibo, Mayaguez, Palo Seco, Ponce, Arroyo, and Vieques. It reaches a 
lengtli of about a f(M>t, but our exampUv ran>?e from 2.75 to 4.5 inche**. 

I\tni miiiHif Linna-ns. ."^y^t. Nut., ed. X. IHI. 17i>. North America. 

St'i:rnn phnuiiri Hl<M-h. Irlithvol.. VI. •►«'•. tiif. :«K>. 1791. MartiniiiUf. 

Sriifnn r,nn HKk'Ii. 1. ('.. |»1. :U>7. li^r. 2. 171M. Brazil; aftrr (^itrocnnt Mnrcjrrave. 

rmintltni n nfilht, I II » ('\i\Wr S: Vtilem-ieiiiW's. Hi«t. Nut. I'oiss., V, l.Vi, 1KU). Jamaica. 

Pristilmmn tttro. Pimv. Fauna IMitTto-Kiqui'fSa, :i2J. iKxl; Stabl. 1. <•., 77 an«l 163. IWQ. 

CoHo'ton uijfjilie, Jordan 6i Evermann. 1. e.. 1324. Ib^b. 
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Oenni 85. BSAGHTSBUTEBUS Gill. The BnrritOB. 

Body oblong; scales lafge, those above in Heries parallel with lateral line; mouth gmall, outer 
teeth in jaws somewhat enlarged ; inside of jaws not rc»d. Anal spines small or moderate, second 
little, if any, longer or stronger than third, an<l lower than soft rays; soft dorsal and anal largely 
cf)vered with small sidles; dorsal spines 12; soft dorsal comparatively long, of 15 or 16 rays; otherwise 
essentially as in Pomadfma, fins smaller and more scaly. Only one of the four American species is known 
from Porto Rico. 

140. Brachydeuterus corvinaeforxnis (Steindachner). 

Hea<l 3 to 3.25; depth 3.25; eye 3.75 to 4 in head; snout 2.2 to 3; D. xii, 15; A. iii, 7; scales 
6-51-10. Tipper profile regularly arched from snout to tail, highest point at origin of dorsal; lower 
profile nearly straight to base of anal; preorhital slightly less than eye; maxillary not rea^'hing eye, 
3.33 to 3.4 in hea<l; anterior nostril oval, twice size of i>osterior; preoperde finely toothed, about 20 
teeth on upper limb, increasing slightly in size toward angle; dorsal notched almost to base, fourth 
spine longest, 2.12 to 2.5 in heat^l; longest soft ray (second) ecpial to or slightly less than longest spine; 
j)ect<)ral pointed, 1.25 to 1.4 in head; ventral broad, margin nearly straight, inner ray 1.25 in second, 
which is 2 in head; the first ray branc'hed once, slightly filamentous, the other rays much branched; 
second an<l third anal spines alxmt etpial, 3 to 3.75 in hcaxl, relatively larger in smaller specimens, second 
stouter; first soft ray 2.5 in head; margin of anal slightly concave, last ray shorter than second spine; 
upper lobe of (»udal longer, the difference more noticeable in smaller specimens, 1.33 to 1.5 in head, 
middle rays 1.75 in upper; j)ec!toraI scaly at base only, other fins, except spinous dorsal, more or less 
completely scaled, a narrow sheath of scales on sides of do!*sal and anal, supplementary s<^'ale8 slightly 
develope<l in axil of ventrals; least depth of caudal i)eduncle 1.5 to 1.6 in length fnmi below end of 
dorsal, its length being e(|ual to middle caudal rays; lateral line and rows of scales above it concentric 
with back, scales Wow lateral line in horizontal rows. 

Color in alcohol: Dark olive alnDve, lower sides more or less silvery, larger specimens much the 
lighter, a dark line along each row of scales Ik'Iow lateral line, these rather indistinct in larger specimens; 
scales abr)ve lateral line with dark centers, these not frinninjr distimt lines; a diffuse dark blotch on 
scapular regicm, very faint in the larger siKviniens; [)e(t<)ral colorless, other fins punctate, margins 
very dark. There is consi<lerable variation in the ground-color, larger si)ecimens being distinctly 
silvery, some of the .^mailer heavily washe<l with olive and having scapular blotch more developed. 

Our spetMmens differ from Steindachner's descrij)tion in having a rather shorter maxillary, not 
reaching eye, narrower preorbital, and a blotch on scapular rt^ion. They Are, however, probably not 
specifically distin<'t. 

The range of this species is from the Went Indies to Brazil; api>arently common about Porto Rico, 
specimens l)eing in the collection from Palo Seco, Aguadilla, Mayaguez, Arroyo, Hucares, and Isabel 
Segunda. It reaches a length of alx^ut a fo<^t, and is a goo<l j)an-fish. 

Uxmidon corviiuejornw ^icm^aohwcr, Ichth. Notizon. VII, ITi, is<'>8, Santos, Brazil. 
lirnchy(hiitrruf( cnrvivafftfrmh. .Ionian <fe Evcnnann, 1. c, 13*2(i, IHOx. 

Oenni 86. F0MADA8IS LacdpMe. The Burroi. 

Bo<ly oblong, somewhat compressed, back not much elevate<l; mouth rather small, terminal, low, 
lips thin; maxillary usually not exten<ling to opposite eye, its tip not reaching posterior edge of broad 
preorbital; premaxillary protractile; teeth on jaws only, in villifonn bands, subequal, or outer series 
in upper jaw more or less enlarged; no red on jaws; a central groove Iwhind symphy.^^is of lower jaw; 
cheek and op)ercles waly; the preopercle rather distinctly serrate, serne l^elow not turned forward; 
suprascapular serrate; scalas large, those above lateral line in series parallel with it; no small scales 
at ba.se of the others; soft dorsal and anal fins naked, or with very few scales at the base; dorsal fin 
emarginate, spines strong, 12 or 13 in number, soft rays 11 to 14; anal fin of 7 or 8 soft rays, short, 
with second spine always very strong; gillrakers feeble, few in number; caudal lunate, forked. 

This genus is <x)mposed of small shore fishes, some of its representatives being found in most 
tropical seas; several enter fresh waters, and perhaps l)elong to the brackish- water fauna. Nmnerous 
species are found on the west coast of Africa and about the Cape Verde Islands, but so far as known 
none enters European waters. Only three of the eight American species are known from Porto Rico. 
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a. I><»n*al !«|»im*M xri; preorbltal broad. 

b. S<-Hh'H wnall. Oh in ii longitudinal wries: Nnly elongate; maxillary extending a little beyond front of eye: nnm\ 

spint's* Ktrong, scfond three-fourths depth of l*ody. Color, nearly plain; silvery below produHti*, I-tO 

(la. Dorsal spines xiii; pre(»rbital nam>w. 

c. B<Mly moderately elongate, depth 2.6G to 3 in length frf*rro, 151 

rr. Body very long and low, compressed, Imek little elevated, depth about 8.6 in length r*tmifi*nj*, Ihl 

160. Pomadasis productus (Poey). 

Hea<l 4 in total lenptli with caudal; depth 4.33; eye 4; D. xii, 12; A. iii, 7; scalcw 65. B<»«ly 
elon^Rite, maxillary exten<ling a little l)ey<md fnmt of eye; anal spines Htrong, seoond thrt^e-fourthn ileptli 
(»f lH>dy. Color, nearly i»lain; silvery Inflow. (Pch\v. ) 

Apparently elost^ly allicnl to /'. IpnijntuiH and differing? from /'. ramoHnHy if the dencriptionH («n lie 
tnist<Hl, in havinjr hut 12<lorsal s])ines. Heconled from Cuha an<l Porto Rieo hy Pjxjy; not neen by uk. 

/*rw«//>/m/i prffiurtinn INk'V, Memoria.«, II. iJSti. 18(50, Havana; I*<K'y, Fauna Puerto-Riquefia, :J24. 18K1. 
I'rtmadnMiM pnnturtiii*, Jorrlan A: Kverniann, 1. c. i:Ci2, IS'JH. 

151. Pomadasis crocro (Cuvier<^ Valenciennes). ''Viejo.'^ 

IL^a<l 3; depth 2.Hrt to 3.r>; eye3.5tor»; D. xiii, 11 or 12; A. in, (ior 7; scales B-.54-16; preorbltal 
4 to S; snout 2.8 to 3.(M); maxillary 3 to 4; pirtoral 1.10 to 1.5; fourth dorsal spine 1.8 to 2.25; seiymd 
anal spine 1.5 to 2; soft <lorsal 2 in spinous. B(Mly elon^te, compresstMl, back elevate<l, hijfh at nape, 
anterior profile rather irn»jrular, varying with age; a more or less distinct frontal <lepression aliove eye 
in ohl examples; mouth small, maxillary Ivarely extencjing to anterior e<lge of orbit; lower jaw iududeil; 
pH'oiH'rcle coarsely serrate, teeth wi<le apart; t(K»th small, outer scarcely enlarge<l; scalw rather larjce. 
thos»» alK)ve lateral line in parallel series; dorsal fin mcxierately notched; setrrmd anal spine very Ktrcmj? 
and long, reaching pa«t tips of all rays; pe<'toral short, cau<lal slightly lunate. 

Color in life: Gniyish, with alxuit 12 narrow intcrnipted stripes forme<l by pale-silvery quadrate 
sp«»is, one on middle of each scale, plainest on middle of side; un<ler ])arts white, wawluHi with nisty. 
oiH'rcIe brassy; top of head rusty; spinous dorsal darkish; ventrals and jKH'toral dusky; iria lemon. 
yellow; mouth s<*arlet within, pale flesh-<'olor anteriorly. 

West Indiw, from Cuba to Brazil; generally <'ommon on sandy coasts. A sptK^iinen, 7.5 incheei 
long, obtained in San Juan market, when* others were stK?n. A gocxl fcMxl-fish, though of small size. 

Prijtfi[}ttnni rrt>cro ('uvier tV Valonrienucs. Hist. Nat. P<)is>».. V, 2<>4, 183t), Martinique. 

PriMtiiumtn ni/tri/rnim INk'v. M« 'moria»», II, IMo, \)M'A), Havana: I*<x*y. Fauna Puerto- Ri<iucfla, :V24. IWl; Stahl, 1. c, 77 

rom'vUn'if cnMTo. Jonluii it Evonnanu. 1. <>.. \Xi:\, lsl^^. 

162. Pomadasis ramosus (P(X^y). '^ Rottro Blanco. ^^ 

Head 3.15; depth 3.7; eye 4; snout 3.1; maxillary 2.7; mandible 2.25; interorbital 4.4; preorbltal 
♦).<>; 1). xin, 12; A. in, 7; i)t»ctond 1.7; ventral 1.7; caudal 1.4; scales 0-57-13. Body long and low, 
back .'iijuiewhat compn^ssiMl an<l a little elevate<l, anterior profile nearly .straight; head jMiinted, mouth 
not large, nuixillary reaching past front r>f orbit, lower jaw include<l; teeth in villifonn bands, outer 
row in upiK»r jaw slightly enlarged; i)reoiH*rclc aiul snpras<»apular s^nle .strongly serrate; dorsal fin 
continuous, well not<-hed, spines very strong; si»cond anal spine very greatly enlarge<l, as long as longc»(t 
rays; ba.»ies of soft dorsal and anal with a sheath of small s<'ales, that of soft dorsal low; caudal lunate; 
latenil lin«* nearly straight .^^ave under ^Ai dorsal. 

Color in life: Silvery, bluish on back, slightly bnuMsy <m side, white l)elow; iiectoral pale-yellow; 
ventral jwile; anal and soft dorsal darker, mend>nine of spinous dr)rsal dark-e<lge<l; caudal dark with 
bja^'k e<lgc. 

Fnund in the West Inrlie.^, south to linizil. Tw() sjHM'imen.s about 10 inches long, one from 
San Juan markt't. the other froni the ]{r»> L(uza nearCaguas, more than 25 miles from the coa-^t and in 
fresh water. Five youiiir examples, each 2 to 3 inches long, were taken in the seine at Aguadilla. 
This s|HM-ics is .'^aid by the native tislicrmen to utter tlie grunting n<>i>e characteristic of the family. 
ThoUirh not lan;e. it is nevertheless a ir<><»d fo(Ml-tish and is highly value<l. 

/v/>///»'.///ff rnih'isiiii, r(M'\. Mriiicrijt''. II. In'.. Hj;m, ('..jiiii.ir |;iv«t. Havntin.Cuha. 
I*'>iifvtm'itt nimoi'ttti. .Tonlau »V EviTniunu. I.e. \\\.',\. 1*^'>. 
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Family XLVl. SPAR1D.€. The Porgies. 

Body oblong, or more or less elovate<l, covered with rather large, a<lherent H<*^les, which are 
never truly ctenoid. Lateral line well develoiHjd, concurrent with Iwck, not extending on caudal fin. 
Head large, crests on skull usually largely developed. No sulM)rbital stay. Mouth small, terminal, 
low, and horizontal. Premaxillaries little protractile; the maxillary short, peculiar in form and in 
articulation, without supplemental bone, for most of its length slipping under edge of the preorbital, 
which fonns a more or less distinct sheath ; preorbital usually broad; teeth strong, those in front of 
jaws conical, incisor-like or molar; lateral teeth of jaws always blunt and molar; no teeth on vomer or 
palatines; iK>8terior nostril largest, usually more or less oblong or slit-like; lower pharyngeals seimrate; 
gills 4, a large slit behind the fourth; pseudobranchia* large; gillrakers mo<lerate; gill-membranes 
separate, free from the isthmus; preoj)ercle entire or serrulate; opercle without spines; sides of head 
usually s<'aly; dorsal tin single, continuous, or deeply notcheil, spines usually strong, depressible in a 
grcMjve; spines heteracanthous, that is, alternating, the one stronger on the right side, the other on 
the left, 10 to 13 in number; anal fin rather short, similar to soft dorsal, and with 8 spines; ventral 
fins thoracic, rays i, 5, with a more or less distinct scale-like appendage at base; caudal fin usually 
more or less concave l)ehind; air-bla<lder presi^nt, usually simple; pyloric c;eca few; vertebne usually 
10 r 14 = 24; intestinal canal short. 

Carnivorous shore fishes of the tropical seas, especially abundant in the Me<literranean, the Red 
Sea, and the West Indies. 

a. Teeth in front of jaws conical or inci>«)r-likc. not mohir; <lorsHl lln continnons; posteriornfkstril oblong; preopercle 

entire. 

b. Second interhpenuil l)one enlarged, hollowed anteriorly, or |M'ii-shjii>ed. receiving the posterior end of air-bladder 

in its anterior gr<M)ve: posterior nostril slit-likt'. 

r. Front teeth narrow, conipres-si'd, forming liiiu-colate in(i>«)r>.: first spine-bearing internenral with an antrorne 
spine; temjxiral crest obsolete; latenil crest nowhin- coalcsciim with sni>raoccipital cre.st; interorbital area 
flattish, with two low ridges; a small fnranun in vmh of tbcst- alM>ve front of pupil: interorbital are^ much 
i-ontracted anteriorly; a strongly projrctiiig prefrontal proces^^. which makes nn acute angle with supraorbital. 

<l. Frontal bones partly }>orous and gibbous; antrorso dorsal .spim- attached directly to internenral: third dornal 

spine very Umg, longer than the head Otrvnter 

*///. Frontal bones not gibbous nor i>orous: an trors<' dorsal spine attache<l to interneuml by a long process or spur; 

third dorsiil spine alxmt half head Stenotomus 

rr. Front teeth conical or canine-like; first spiric-lH'arinK intorneural without antrorse .spine; temrwral crest very thin 
and high, joining lateral crest whi<'h forms part of margin of orbit above middle of eye, both crests coalescing 
with Hupra<x*cipital in cavernous anterior part of int«*rorbital area; interorbital area somewhat contracted 
anteriorly; prefrontal pmcess very strong, making an obtuse angle with supraorbital, this process forming a 

conspicuous knol) alM)ve the long i>o.sterior nostril Calamit8,87 

bl). Second interlifeinal spine normal, not " i>en-shaped." 

r. F'ront teeth conic, not compn\ssed; no incisors; cK-cipital cn'st coalcMM-nt with tempoml crests; no antrorse spine 
on first internenral; dorsal .spines usually 11 to 13. 

/. Anterior teeth in lK)th jaws strong, de<*idcdly canine-lik<': IxMly m<»re or less deep and compres8e<l Paorus 

e^. Front teeth in<!i.sr>r-like; no canines. 

ff. In<risors broad; molars in 2 to 4 series in each jaw. 

h. First spine-bearing Intenieural with an antrorse spine in front. 

/. SupnwK'cipital and temporal crests nowhere coales^vnt, interorbitjil area not swollen; frontal bone in interorbital 
area thin, concave in transversa' se<'tion; temi)oniI vrc^i l<»w, st'parated from .suprawciiiital cre.st by a flatti.sh 
area which extends forward on each sido of supraoccipital crest an<l to gnM>ve of premaxillary spines. Inci.sors 
conspicuously noU'hed Lagoikin 

i/. SupnwK'cipital and temjKjnil crests coale.*<cent anti'riorly. lM>th disappearing in the gibbous interorbital area; 
frontal lx)ne U'tween eyes transversely <'onvex and more or less h(meycombe<l; temporal crest separated from 
occipital v.Tvst by an excavated area Ixninded anterif)rly by lateral crest, which merges into supraoccipital 

alnne eye. IncLMors entire or with a shallow not4*h Archosargu8,88 

hfi. First spine-bearing intemeural without antrorse spine aljove; skull essentially as in Archimirgim, frontal bone 
more cavernous Diplodus 

GenuB 87. GALAinJS Swainson. Fei de Flnmas. 

B<Mly oblong, compressed, luick elevated; hea<l large, preorbital deej); mouth small, teeth strong, 
those in front conical or pointed, those on sides molar; i)reoix»rcle entire, posterior nostril slit-like; 
dorsal fin rather low, not much notched, soft rays low, not scaly; caudal well forked; anal spines small; 
|)ectoral ratlu*r long. Se<x>nd interha^mal Ixme enlarged, hollowed anteriorly, or pen-shaped, receiving 
|M)Hterior end of air-blad<ler in its anterior groove; first spine-l)earing internenral without antrorse spine; 
tem|M>ral crest very thin and high, joiuit;!' It lal crest which forms jwrt of margin of orbit alMive middle 
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of eye, l)oth erects coalescing with Hupraoccipital in cavernous anterior part of interorbital area; inter- 
<)rl)ital ait*a somewhat contracted anteriorly; prefrontal process very strong, making an obtofie angle 
with supraorbital, this j)rocess forming a conspicuous knob above the long posterior nostril. 

Shore fishes, remarkably distinguished by the structure of the interh^emal. This genns c<>ntaina 
luinierous very closely related species, all American and all valued as food-fishes. 

CALAMrs: 

ti. SralcH comparatively small, 8 or 9-64 to 58-18 or 19; about 6 vertical rowR of scales on base of preopercle, with 
about 12 scalcH entering into formation of lower margin; species of large size, with preorbital deep, pectoral 
fin long, and outer teeth strong. 

b. B<Kiy very det»p, haek elevated, depth in adult half length to base of caudal: outer teeth about ^^^ in number, 
outer one on each side in one or both jaws sometimes enlarged, canine-like: sometimes directed forwaitU, 
especially in adult. 

f. Preorbitiil with reticulations of bluish ground-color around bronze spots: canines of upper jaw usually vertical. 
but w)metime8, especially in old examples, directed more or less horizontally forward; body deeper than In 
other .species, depth 1.9 to 2.25 in length; anterior profile not very steep, slightly curved; depth of preorbital 

less than hal f head calatn lu. 153 

cc Preorbital region, snout, cheek, and opercles brassy, cro.ssed by horizontal, wavy, non-retlculating lines of violet- 
blue, brightest on preorbital and snout; a sky-blue blotch behind eye over opercle, extending a short distance 
on body; outer canines of upper jaw directed horizontally forward, except in very young, these teeth longer 
than in C. c^ilamun: anterior profile nearly straight and very steep to nape, then strongly convex. 

d. Eye about 4 in head; side with dark crossl)anda: blue lines on preorbital reticulating; iris dark proridenM 

dd. Eye larger, about 3.5; side with bluish longitudinal lines; blue lines on preorbital not reticulating; iris yellow. 

bb. Bo<ly more elongate, depth 2.17 to 2.75 in length. 

f. Tpper jaw with a strong antrorse canine on each side, as in C. proridens; preorbital with blue, wavy atripen: 

preorbital deep: dorstil high; pectoral reaching front of anal; cheek with blue flexuous lines, anastomodinf^ 
and fonning rivulations; spinous dorsal edged with black pennatnla 

tf. t'pper jaw without antrorse canines, anterior teeth strong, j-^.one on each side of upper jaw more or leas enlarged; 

body rather oblong, snout long and pointed, anterior profile forming a nearly even cur\*c to front of dorsal. 
Color dull-brassy with little blue; a faint blue stripe below eye; preorbital dull-coppery, usually plain, 

sometimes faintly veined with bluish. Young, as in other species, with dark crossbands * . . . hojanado, 155 

Qbammateus: 

on. Scales comparatively large, 6 or 7-45 to 52-13 or 14; about 5 vertical rows of scales on Ijase of preopercle, with aboat 
9 scales entering into the formation of lower margin; no antrorse canines. 
/. Pectoral fin long, about 3 in body. 

g. Scales of moderate size, 50 to 52 in the lateral line. Body very deep, the back elevated, depth about j2.2 to baite of 

caudal; longest dorsal spine about half head. 

h. Canines moderate, about .^-; preorbital broad, its least width about 2.25 in head. Body moderately compressed, 

rather elongate, back only moderately elevated, anterior profile convex to eye, thence straight to point of snout. 

Color smutty-silvery, with dark crossbands; blotches on fins; no black axillary spot UucoateuM 

gg. .^'ales large, alwut 46 (45 to 48) in lateral line; body rather elongate, depth about 2.25 in body; longest dorsal spine 
about 2.5 in head. 

t. Canine small, about -J^ |: eye large, 3 in head; dorsal spines xi; preorbital narrow, alwut equal to eye. Dorsal out- 
line forming a comparatively regular arch, back being elevated, anterior profile steep and nearly straight. 
Color, plumlKHJus-gray. with a blue spot on each scale, preorbital vdlh blue streaks; a blue streak below eye; 
a blue point in axil macrcpa 

ff. Pectoral fin .short, about 3.5 in bo<ly. 

j. Donttl outline forming a comparatively regular arch, anterior profile from snout to base of spinous dorsal evenly 
convex: back elevated, depth in adult about 2.17 in length; canines subequal, •^^\ preorbital not very deep; 
pectoral shorti.sh. Color, dull silvery, with pearly spots on scales of back; preorbital bluish, plain, or with 
IKjarly markings, without blue stripes; a faint pale streak below eye; axil with a small inky-black spot; cross- 
bars <m iKjdy usually iK^rsistent : pcnna 

jj. Dorsal outline not forming a regular arch, anterior profile straight from base of .spinous dorsal to nape, where a 
rather shan> angle is formed, thence straighti.sh above eye. snout convex; borly rather elongate, depth about 2.5 
in length. 

k. Pr»M)rbitnl d«*ei». nearly twice dijimeter of eye: canine teeth ^^^. Body oblong, hack little elevate<l, anterior profile 
unevenly (turvinl. very convex Iwfore eye. Color, olivaceous, with dark bars or spots, centers of many scales 
IH.'arly; c> yell<»wi.»*h si>ots along lateral line: preorbital brownish, usually with d»Lshes of golden-yellow; mem- 
brane of optTcle orange: fins mostly burred or spotte<l arctifrontt, 156 

kk. rn*orbit*il not deep, pectoral short, 1.2 in head: dorsid \\n low, longest spine about 3 in head; canines |. moderate, 
equal. B<Kly little elevated, the anterior profile rather stnmgly convex, vwtxg continuous from snout to 
middle of dorsal. Color, olivaceou.';, with darker crossbiinds: j)reorbital i>lain; a dark axillary spot: a blue 
subocular band mediuM 
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163. CalaxnuB calamus (CuvierA Valenciennes). *^ Pluma^\' Saucer-eye Porgy. 

IleaclS.l; depth 2.2; eye 3.4; snout 1.6; maxillary 2.5; interorbital 3.3; preorbital 2.1; D. xii, 12; 
A. Ill, 10; j^rtoral 0.9; ventral 1.5; caudal 1.2; sc-ales 8-54-16; teeth in the outer row in front of each 
jaw enlarge<i but without distinct canines. Anterior profile forms a regular curve from tip of snout to 
dorsal, save in a small specimen, which has a distinct depression above eye. 

Color in spirits: Not markedly different from that of other examples of the species of OUanum 
in the collection. 

Five examples, 3.5 to 8.75 inches long, collected at Arroyo, Mayaguez, and Boqueron. The range 
of this spe<ries is from the Florida Keys southwani among the West Indies. It ha^ been recorded from 
Martinique, Jamaica, Cuba, ami various points in southern Florida. It attains a length of about a 
foot and a weight of a pound or more. Those seen in market probably do not average over half a 
pound in weight. It is an excellent foo<l-fish and always commands a fair price. At Key West, 
and apparently in Porto Rico also, it is usually taken with hook and line and affords some sport as a 
game fish. 




Fm. 68. — Calamus calamus. 

ParjeUuf calamus Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 206, pi. 152, 1830, Martinique and Santo Domingo. 
Calamus megacephalus Swuinson, Nat. Hist. Fish., II, 222, lft.'?9, Martinique and Santo Domingo: after Cuvier & Valen- 
ciennes. 
Pagellns orbitarius Poey, Memoria-s, II, 201, 1860, Havana. 
Calamus wmcrop* Jordan <t Gillx^rt, Synopsis, W7. 188.3, Gnrdon Key. Florida. 
Calamus calamus, Jordan «fe Evermann, 1. c.. 1349. 1898. 

154. Calamus kendalli F.vermann &. Marsh. *^Plu7na.^^ 



Head 3.1; depth 2.1; eye 3.5; snout 1.5; maxillary 2.4; interorbital 3.5; preorbital 2.1; D. xii, 
12; A. iir, 10; pectoral 1; ventral 1.8; caudal 1.3; scales 7-53-16. Body deep, back strongly elevated, 
more so than in C bajonado, but less than in C. calamus or C. proridens^ anterior profile a nearly regular 
curve, lacking the abrupt nuchal elevation of those species; eye large, larger than in C proridens; 7 or 
8 rows of scal^ on cheek; teeth about as in C. proridens; molars in two or more rows on sides, those 
of inner row much the largest, those in front becoming more numerous and mei^ng into cardiform 
teeth, the most anterior of which in each jaw are somewhat enlarged; in front of upper jaw are 2 
much enlarged antrorse canines, curved slightly upwarrl; highest dorsal spine 2.7 in head, second anal 
spine 4.6. 

Color in spirits: Silvery, sides with bluish longitudinal lines following rows of scales, plainest 
above; a pale-blue line bordering orbit l)elow; some blue lines on preorbital, not evidently reticulated 
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an<l n»>t its niinM*n>ns a** in <\ pmrld^m*; iris yellow: otherwise^ a** in f. proridevity U> which tliifl 8per*ie8 
in very cloHe. 

TyiHs No. 49:W2, V. S. N. ^L, 10.5 inches long, collected at Mayajriiez, January 20, 1899; 2 othens 
each 8.5 inche8 lonj;, from Mayajruez and Arroyo, are more slender (depth 2.3 and 2.45 in len^li), 
hnt not differinjr in any other character. 

This siK.»«*ies is prol)a))ly not common about Porto Kico, as it was obtaine<l only at Mayaguez an<l 
.\rroyo. It was not notice*! in any of the markets. Like all other mem l)ers of the genus, however, 
it is doubtless a j;ood fcMxl-tish, an<l probably reaches a len^h of a f<M)t or more. 
i'nUimun hndaUi KvtTmann & Marsh, Kept. IT.S. F.C. 181W (Dec. 19), 3.t:<, Mayatfuez, Porto Rlt-o. 




Fig. V.i,— <ir/aMi»/j* knidaUi. 
166. Calamus bajonado (Bhu-h ^Vc Schneider). "Plumn"; JiJi-heml Por^jy; Bnjonado. 

1*1. ATE iVi 

Iltnul.'i.lf; ileplh 2.3; eye 3..'?; snout 1.7: maxillary 2.5; inten»rbital 3.3; preorbital 2.1; D. xii,12; 
A. III. 10; |HVtoral O.i^; ventral 1.4; ciuulal 1.1 ; scales 7-54-17. Ii<Mly K»ss elevatt»il than in <'. ffilainn* or 
('. /jr*«rfW<'iij». snout nion* jH>inte<l, anterior prolile not so steep, risin>f in a nyular curve to front of 
dnrs:d: anterior ti*eih eidarj^wl, ]HMt>minjr very stronjr in adult, one on ca«-h side on fn>nt of up|H*r 
jaw usually eidaririil and canine-like, but not antron*e. 

(\»lor in spirits: I>ull olive, with blue luster: faint longitudinal lines of blue: a blue line l>onlering 
orbit K'low, ami one al>ove nostril, extending on fon»hea«l; ob.«i<Min» irnvular blue lim»s on pnN>rhital: 
c:iudal faintly and ol^si-un^ly Kirnil. 

This i»«»rjy i* found throu^diout the Wesl Indies anti north to fmuthern Fl«»rida. It is the m<»rt 
abunilant si«<'ci«'> «•! the in*nu«^ and n'aches the lapji'^t size. We have examineil sjKH-imens 2 ftH»t lon>r 
and wciirhin;; *< iir 10 |M)un«l>. Tin* avcrairc wciirht of tho^* n>ually caui^hl d«K*s iut{ exixH^l 5 «ir H 
|».:ind>. 1: ir«-»|Uent«i sMj«H»i!i PM-k biittMii ii|hi[i w hit h it i*; ^aid ti» sp;iwn in July and August. It i.- 
nin- ..f tljr m-i^t oinini.»n «-|»«Mii". ;jl..«nt Turt.. Kin., a- rl^'uhfre. and i> >ai«l t'» Im- !«»\hh1 at all >ea.**ons. 
Inrav.^r .'1 i!^ larje «-i/«' it i«- np-n- iinjMirtant a- a fnHl-ii-h than any .•!' it- ...n^'rinT^. tlmuirh its tli^sh 
i- -. .v.irw liai ••..aPM- It i- laktii in tlic h'M.k-an<l-lini- ti-lhry an»l aN«»in \ari.«ii- ti>h-trap>. 

« M;t . .■llr»ti'>::- • --ntaii. ■'> rxamplr-. t-a- li ti i • *^ inrhr^ l«»ni:. obtaini-«l at Pu»*rTii INniI and .\rr«»yo. 
(»Thf»-- w.rr Mf!i in tin- jM.--, — i..n -•! tin- li-lh-riiM-n at tii-»-i' plaii'*. 
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Bajonado Parra, DIf. Piezas, Hist. Nat. Cuba. 13. lam. 8, 1787, Havana. 
Spariu bajonado Bloch <& Schneider, Syst. Ichth., 284. 1801, Havana; after Parra. 
PoffeUus caninus Poey, Memoriae, II, 199, 1860, Havana, 
Calamus plumattUa Quicheuoi, Rev. Pagcls, 119, Martinique. 

fMhimuf! bajonado, Poey, Fauna Puerto-Riquena. 32s, 1881; Stahl, 1. c, 78 and IW, 1883; Jordan & Evcrmann, 1. c, 1352, 
1898. 

166. Calamus arctifrons Goodo ^ Bean, fhnss Porgy; Shad Porgy. 

Head 3.3; depth 2.3; eye 3.4; snout 1.0; maxillary 2.4; interorbital 3.5; preorbital 2.8; I), xri, 
12; A. Ill, 10; i)ectoral 1; ventral 1.4; caudal 1.1; scales 5-47-12. Back not greatly elevated, anterior 
pn)file not steep, a slight angle in front of eye; alxjut 5 rows of scales on cheek; 8 to 10 teeth in front 
(»f each jaw alxnit equally enlarged and canine-like. 

Color in spirib<: Olivaceoa**, bluish al3ove the trunk, with (> or 7 obscure dark vertical Imrs, with 
scattering dark sjK)ts between them; similar <lark spots on operde and cheek; snout and top of head 
dark; a broad dark l>ar from eye straight downward across cheek; pectoral i>ale, ventrals mostly dark, 
color j)lainest inside; vertical fins with dark shades. 

The gra.Ks porgy has hitherto Ijeen known only from various places on the Florida coast from 
Pensacola and Biscayne Bay south to Key West, and has not until now l)een reported from the West 
Indies. The only example sei^n by us in Porto Kico is 7 inch(»s long, and was seined at San Antonu:) 
Bri«lge. This is j)robably the smallest sjx'cies of the genus, rarely exceeding a foot in length, but is a 
gcMxl fo<Ml-fish wherever found in sufficient num])ers. It is usually taken with haul seines. 




YUi. 00. — ('nlamu.t (ircti/rous. 

While the other porgies are u.sually found on hard lK)ttom, the grass ix>rgy frequents the more 
shallow water where there is an alnnidance of gra.«s or other a<iuatic vegetation. The limited area of 
tliis sort of lK)ttom alM>ut Porto Rico doubtless accounts for the scarcity of this sjx^cies. 

(.\ilamu« ard if rons iioode <fc Bean, Phk'. U. S. N. M. 1882. 42.'), Pensaoola: .Tordan & Kvermann, I.e., 1355, 1898. 

Oenns 88. ABCHOSAROTJS 0111. Sheepsheadi. 

Body robust, short and deep, compressed, covered with large scales. Head deep, mouth moderate, 
jaws with broad incisors in front and coarse molars on sides; incisors entire or with a shallow notch; 
posterior nostril slit-like; open^le entire. Dorsal and anal spines strong, soft parts of fin short and 
roundetl; a pn)cumbent spine l)efore dorsal; caudal forked. Gillrakers small. Supraoccipital and 
temporal crests coalescent anteriorly, lK)th disappearing in the gibl)ous interorbital area; frontal Ixjne 
between eyes transversely convex and more or less honeycombe<l; temporal crest separated from 
(H^cipital crest by an excavate<l area, bound<*<l anteriorly by lateral crest, which merges into supraoc- 
cipital above eye. 

This genus, like Lagod(/ny Stenoiomm, and Otrynter, which show the same character of the procuml^nt 
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dorxal 8piiio, is c<)nfiiu»d to American waters. There are two color types in the genus, one group being 
made up of Hjx^cies with broad black cmasbands, the other of species with golden streaks and incon- 
spicuous crossljands, resembling the s|K^cii« of Lagodon. The common sheepshcad (A, prohaloeephaluM) 
is the m<jst important member of this genus, but is not yet known from any point in the West Indies. 

8alema: 

a. Ocrcipital cnj.st rather thin. Its hdiioycomh Ktnictiire not cxpoReU. Species with Rtreaks of steel-blue and golden, 
dark cnMHlmndN narrow, dlHappearing with age, aUnit one-third tiie interspacen; a black humeral spot. 

6. I>on«l hpin(*H 13; incisors \ on each Hide, side of Uick with 8 or 9 Rolden fttreakit, which are narrower than the 
metallicbhie interspaces. 

e. Scales tM8-l'>; in'Ctoral fin not quite reaching second anal spine; l>ody rather deep and compreased. Inolsont } on 
each side, entire, or with a shallow notch. Fifth dorsal spine highest. 2 to 2.5 in head; second anal )«pine 
strong, recurved, 2.5 in head. 01ivac<>ous. .silvery Ik*1ow, upper parts with golden longitudinal stripes alU*r- 
Mating with bluish interspaces; humeral siK)t larger than eye unimaeuiatuB^ 157 

bb. Dorsiil •opines 12; incisors J on each side. Profile with a slight depression aliove eye; second anal spine much 
longer than third. C:olor, grayish, belly white: S golden longitudinal bands: a black shoulder-spot tHden* 

AR('HOSAK(il'S: 

an. Oceipitnl rre*«t broad, its honeycomb structure plainly exi>08ed at upper margin: dorsal spines 12: species without 
blue or golden markings, but with about seven broad black cro.Hsbands crossing body; nodistinct shoulder-opot. 
K<Mly much compressetl; dorsal outline strongly arched; ventral outline almost straight. Proflle straight and 
•■teep anteriorly. Inci.^ors J, entire or slightly emarginate. serrate in young; molars In 3 series above, in 2 
U>low. those of inner series larger, those Ix'hlnd incisors very small. Highest dorsal spine 1.33 in head; second 
anal spine alx>ut twice In head, much longer than third. 
d. InciMirs hnrnd, their breadth about half their length. S<>ale8 8-48-15 pnboiocfphaimM 

dd. Incis<»r* narmwer. their breadth 2.5 in their length. Scales 7-44-14 ariea 

167. Archosargus unimaculatus (Bloch). '* Chopa Amarilia.** 

(Plate 26.) 

Head 3.4; depth 2.15; eye 4; snout 2.3; maxillary 3; mandible 3.1; interorbital 3; preorbital 4. 1 ; 
I). XIII, 10 to 12; A. Ill, 10 or 11; pectoral 6; ventral 1.3; (taudal 1; scaleH 8 or 9-45 to 50-14 to 16. 
Body ovate, deep, Ptrongly compressed, anterior profile Htei'p and convex; mouth small, maxillary not 
reachinf? front of eye; jaw.s equal, armed with strong, broad incisors, their edges sometimes notched, 3 
on each side in upper jaw, 4 on each side in lower; 3 rows of molars of various sizes above, 2 rowfl 
below; scales mcnlerate, regular and cycloid, an enlarged scapular scale; dorsal fin continuous, spines 
stmng and shaq), graduated, middle ones highest, 2.5 in head, soft rays low, last longest, 3.6 in head, 
base of soft fin with a low sheath of small scales; second anal spine strongest, somewhat recurved, 2.5 
in head, soft rays short and weak, with l)asal sheath; pectoral very long, slender, reaching front of 
anal; caudal well forke<l, 1oIh»s su]:>eciual. 

C<»lor in life: Pale bluish-silvery, bluish al)ove, side with 9 to 12 narrow brassy lines, 5 above 
lateral line, somewhat irregular l)ehind, those l)elow broader, more regular, and fainter; head bluiflh, 
with brassy bars l)ehind eye; under i)arts white, throat rusty; dorsal pale-bluish, brassy at base, tipn 
of spines clarker; |>ectoral pale-grtH?nish, washe<l with rusty, its base with yellow blotch; ventral 
chiefly orange, inner ray white, tips of other rays white and violet; anal dirty-orange; caudal rusty, 
washe<l with olive, middle rays black at tip. In spirits there is a diffuse black shoulder-spot, usually 
smaller than eye, under lateral line several rows of scales back of its anterior end, faint or invisible in 
life; the young have (5 or 7 diffu.^H* vertical Iwirs, not ol^served in life. 

FouikI among the Florida Keys and in the West Indies south to Rio Janeiro, occasionally as far 
north as South Carolina; recorde<l from C-harleston, Key West, Cuba, Jamaica, and Brazil. It is an 
abundant and important focwl-fish in Port^) Ri<'o. Our collection contains sj)ecimens 4 to 9 inches long, 
from San Juan, Put»rto Real, Guajiica, l*on(re, and Ilucart^s. In the market at San Juan it was noted 
iw one of the most common sixH'ies. Though not reaching a large size, it is an excellent pan-fish. 

S«ihfnn, Man-gniv*'. Hist. Bni.«*il.. !.'»:{, KVIS. Bnizil. 

Ilrmm, Browne, .laniaica. 4l<i, No, 1. IT.Vi, .Tuniaica. 

I\rcii Nnfuiiiriihitii Bl<K'h. Ichtbyolojria. i»l. ;M.K»*. 17l>2. Brazil: on a tigure by Prince Maurice. 

S]»tniM xnliw Ijic«''iH'<le. Hist. Nut. Toiss.. IV. V.it\. IMKt, Bnizil; lMwe<l i>n P. unimarulata of BlcM'h. 

Suntiix hiiiuf riwuriilotitx ilnay A (iMinuinl. Voyage Fn'yciiiet. Z<k)1., 2'J7. lS2o. Rio Janeini. 

S4irf/un tininliinntuttCxnivT \ Vah-nrifUUfs. Hist. Nut. Toiss.. VI, TM). IKU). Culm. 

Ci/ruifliiy fmiiini (Jronow. Cat. Fi.vhrs. ed, drny, .V>. ls5l, S<»uth Carolina. 

.</frr;»M (vit/Vm/i/x IVh'V. Mrniorlus. II. 1^7. 1M«»0. Cuf)a: Fauna rucrtiHRiqUffta. 32S, IMMl. 

ArchtM^r^ut unimmulatu*, Jordan A Evermuiin. 1. <•.. i:iV.», is\is. 
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Family XLVU. GERRID^C. The Mojarras. 

Body oblong or elevated, compressed, covered with large, smooth scales; lateral line continuous, 
concurrent with back; mouth moderate, extremely protractile, def«cending when protruded, spines of 
premaxillar}' extending to alwve eye, closing a deep groove in top of head; maxillary without 
supplemental l)one, not slipping under very narrow j)reorbital, its surface silvery, like rest of head; 
base of mandible scaly, a slit between it and pn^orbital to |)ermit its free motion; both jaws with slender, 
villiform teeth; no incisors, canines, nor molars; no teeth on vomer or palatines; preopercle entire or 
serrate; sides of head scaly; nostriLs double, round ; pseudobranchije concealed; gillrakers short, broad; 
gill-membranes separate, free from isthmus; dorsal fin single, continuous or deeply notched, spinous 
and soft portions about equally developed, with a scaly sheath along base; dorsal spines usually 9 or 
10; anal usually with 3 spines; soft portion of fin similar to soft dorsal but shorter; ventral fins 
thoracic, i, 5, rather close together, slightly behind pei^torals; branchiostegals 6; lower pharyngeal 
bones close together, often appearing to be united, teeth blunt; air-bladder present; pyloric c«ca 
rudimentary; vertebrae 10 -f 14 = 24. 

The Gerridx comprise 6 or 8 genera and about 40 spetdes. Four American genera are now recog- 
nized, and each is represented in Porto Rican w^aters by one or more species. They are carnivorous 
fishes, of moderate or small size, inhabiting the tropical seas, differing considerably in form and in 
development of spines; the intergradations are, however, very perfect, so that but for the osteological 
peculiarities of certain species all might be placed in one genus. Oviparous. The larger species of this 
family are used as food, though they do not seem to Ik? highly esteemed anywhere. In Indian River, 
Florida, they are rarely used, but about Porto Rico they are in better demand. 

a. Dorsal fln continuous, deeply notched. 

h. Second interhsemal spine singularly developed, as a hollow cylinder, comparatively short and much expanded, 
pofrterior end of air-bladder enterinjf its cavity; preopercle and preorbital entire, anal spines 3, second not 

much enlarged EuciNOfiTOMDB, 89 

N). Second interhsemal spine normally develope<l, not hollow, air-bladder not entering it. 

0. Second interhajmal spine very short, bluntish ; anal spines 2. both small : preopercle and preorbital 
entire ^ ULiBM a , 90 

rr. Second Interhsemal spine long, spear-shaped; anal spines '2 or 3, second enlarged. 

d. Preopercle entire; second anal spine moderate Xybtjbma, 91 

dd. Preopercle serrate; second anal spine much enlarged Gerre8,92 

Genus 89. EUGIN08T0HTTS Baird ft Oirard. Mojarritas. ^ 

Interhsemal of second anal spine greatly modified, expanded into a hollow cylinder, into which 
IMJsterior end of air-bladder enters. Preopt^rcle and preorbital entire; body comparatively elongate, 
subelliptical in form; anal spines 3; second anal spine and fourth dorsal spine not greatly enlarged. 

Species numerous, in warm seas, remarkable for the peculiar structure of the second interhsemal, 
which is formed somewhat as in Calamus, but much more modifie<l than in that genus. 

a. Premaxlllaiy groove wholly naked, linear or .Kcmioval, sometimes constricted at base, but never scaled: anal 
rays ni, 7. 

6. Eye very large, its diameter much greater than length of snout, 2.66 in length of head. Exposed portion of maxil- 
lary small, triangular; premaxillary groove linear dowi 

bb. Kye moderate, usually more than 3 in head, its diameter about equal to length of snout, Exposed portion of 
maxillary triangular in fnmt, oblong l)ehind. 

('. Body elongate, back little elevated; greatest depth 3.25 to 3.5 in length pseudoguta, 168 

<r. Body more comprefwed, deepi'r, back more elevated; greatest depth 2.66 in length. 

d. Snout blunt; eye large, scarcely 3 in head; second anal spine large, 2.66 to 3.3 in head, premaxillary groove 

linear harengitUu*, 169 

na. Premaxillary groove scaled in front, scales leaving a naked pit behind. Depth 2.4 In length; head 3 to 3.2 in 
length of body. Second anal spine about 3.5 in head gula^ 160 

168. Eucinostomus pseudogula Poey. Mojarra. 

Head 3.2; depth 3.8; eye 3; snout 3.25; maxillary 3.3; mandible 2; interorbital 3.6; scales 5-4(^9; 
I). IX, 10; A. Ill, 7. Body compressed, very slender, back very little elevated, the curve a gentle, regular 
one from nape to caudal peduncle; mouth moderate, nearly horizontal, maxillary reaching anterior 
edge of pupil, exposed portion triangular; preorbital and preopercle entire, eye lai^; premaxillary 
groove rather narrow and without scales; snout rather long and pointed. Fins moderate; dorsal spines 
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all slender. Hettond not enlargeil, 1.68 in head; second anal spine scarcely enlarged, slightly shorter than 
third, 3.5 in head, the base of fin 2 in head; caudal widely forked; pectoral rather long, w^ri'ely 
reaching vent, 1.2 in head; ventrals short, 2.2 in hea<l. 

Color in life: Bright silvery, with bluish and purplish reflections; back somewhat mottle<i with 
dark; fins all pale except tip of spinous dorsal, which is black; axil of j^ectoral dusky; snout l>la<^kish. 

Usual length, 4 or 5 inches. Known from the Tiermudas and from Cuba to Brazil. Not common 
in Portfj Rico, where four specimens w^ere obtained, all from Mayaguez. 

Kucinoitloinus pseudofjula ri>cy, Knumeratio. 53, pi. 1. 1875, Havana; Jordan & Evermann, 1. o., 1368, 1898. 
Gerrcitjonefii GiinihQT, Ann. Majf. Nat. Hist., Ill, 1879. 150 and 389. Bcrmuda.s. 

159. Eucinostomus harengrulus Goode <& Bean. Mojarra. 

Head 8; depth 2.7; eye 3.2; snout 3; maxillary 2.8; mandible 1.8; interorbital 4; scales 5-45-10; 
I), rx, 10; A. in, 8. Boily compressed, slender, back not much elevate<l; snout rather long and 
l)ointed; mouth horizontal, moderate, maxillary reaching anterior edge of pupil, its exposed portion 
triangular; preorbital and preoi)ercle entire; premaxillary groove narrow, naked; eye rather laiT^e. 
Fins mo<]erate; second dorsal spine slender, weak, 1.8 in hea^l, shorter than the third; second anal 
spine short and weak, 3.2 in head, a little shorter than the third; caudal moderately forked, x>e<^toral 
long and j>ointed, not quite reaching anal, l.l in head; ventrals short, not reaching vent, 1.9 in hea^^l. 

Color in life: Silvery-white, the back with pale steel-blue iridescence; faint, shining, »ilver>- 
longitudinal stripes along rows of scales; fins all pale except tips of dorsal spines, which are blat^k. 

E. hareiif/ulujt is very close to E. ralifor)iim)iis and may not be really distinct. The principal differ- 
ence we dis(*over l)etween our specimens and sijecimens of E. cnlifornieum from the Pacific coast i.*- 
that the second anal spine is somewhat larger in E. harvngvhiH. lA»ngth 4 t/> 8 inches. It is found 
on the Atlantic coast of tropical America from Florida to Bahia; apparently the most abundant species 
of the family in Porto Rico, as is shown by numerous si)ecimens from San Antonio Bridge and Palo 
Seco near San Juan, Mayaguez, Boqueron, Fajardo, Isal)el Segunda, San Geronimo, and Culebra. 
Ettcinostormis haraigidus Goode & Bean, Proc. U. S. N. M. 1879. 132, West Florida; Jordan & Evermann, 1. c, 1368, 1898. 

160. Eucinostomus giila (Cuvier & Valenciennes) . Mojarra. 

Head 3.2; depth 2.5; eye 3; snout 3.2; maxillary 3; mandible 2; interorbital 3; scales 4—15-9; 
I). IX, 10; A. Ill, 8. Body compresserl, rather short, back somewhat elevated; profile straight from 
tip of snout to occiput, thence archcMJ to origin of dorsal; mouth rather small, horizontal, maxillary 
reaching anterior e<lge of pupil, expose<l portion narrowly triangular; eye moderate; preorbital and 
pn»oj)ercle entire; premaxillary groove scale<l ex(^pt a central, nearly circular pit. Fins moderate; 
dorsal spines all weak and slender, second and third sulxM|ual, 1.75 in head; second anal spine slightly 
stouter and shorter than third, 3 in lu»ad; t^audal widely forke<l, lobes c»qual to head; pectoral long, 
reaching past vent, 1 in head; ventrals short, 1.75 in head. 

Color, silverj^-white, darker on back; fins all pale, front of spinous dorsal dark at tip. 

Carolinas to Brazil, the young often taken at Woods Hole, Massachusetts. Common about Porto 
Rico, specimens having Ijeen obtained at San Antonio Bridge, Ensenada del Boqueron, Fajardo, Culebra, 
and San Geronimo. length 4 to 5 inches. 

Gerrrnffula Cuvier & Valenciennes, Hist. Nat, PoisH., VI, 464, 1830. Martinique. 
Enrm(fMnmu9 argenteng Baird & Girard. Ninth Sraitli. Report 18.S5, 345. Beesley Point, N. J. 
Encino«tonnn* ffulula Poey, Entimoratio. 54, pi 2 1H75, Havana. 

Diaptirug homontjmug GiKxXe tt Bean, Proo. U. S.-N. M. 1879, 340. C^learwater Harbor, Florida. 
Eurinoitfoinimi gula, Jordan A Evermann, 1. o.. 1370, 1898. 

Oenns 90. JTLMMA Jordan ft Evermann. 

This genus is closi* to Eii^inoMomni<j from which it differs in the form of the second interhseiua!, 
which i.»< short, l)luntish, and not hollowe<l out. The single known species is slender in form, with 
weak spines, the anal fin having but 2. 
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161. UlsBma lefroyi (Gcxxle). 

Ile^ 3.2; depth 3.1; eye 3; snout 3.1; maxillary 3.1; niandihle 2; interorbital 3.5; D. ix, 10; 
A. II, 8; soale« 5-46-10. Body loiij; and slender, dorsal i>r<)file only slightly elevate<l; snout long and 
l)ointe<l; mouth mixierate, maxillary reaching only to anterior border of eye, its exjmsed portion 
short and triangular; interorbital broad; pn^maxillary groove long, narrow, and nake<l; preorbital and 
preopercle entire; eye large. F'inssjnall; <lorsal s})in('s all slen<ler and weak, second slightly shorter 
than third, 1.9 in hea<l; longest dorsal rays about 3.1 in head; second anal spine small and rather 
short, 4 in head; caudal fin long, lol)es alM)ut equal t<» head; pectoral slender, 1.25 in head; ventrals 
short, reaching only halfway to anal, 2.1 in head. 

Color, silvery, darker above, with bluish iridescence, white Mow; fine dusky punctulations every- 
where, thickest on back; dorsal, anal, arid caudal dusky, other fins pale; axil dusky; snout dusky. 

Found in the West Indies, on sandy short\s; known from the Bermudas, Cuba, Porto Rico, Key 
West, and C^lar Keys. Length 4 to 6 inches. A specimen, 5 inches long, was obtained at Culebra 
Island, February 9. 

Diaptrrutt lefroyi Goode. Araer. Jouni. »Sci. ArtH 1«74, 12:^, Bermuda^i. . 

EucinoHtomu» produdus Poey. Enumeratio, 55. 1875, Havana. 
Himm Ir/roi/i, Jordan & Kvermann. 1. c. 1371, 1H08. 

Oenni 91. XT8T£MA Jordan ft Eyermann. Mojarras Blancas; Mnniamaa. 

This genus differs from (tcrrt'.'* in liaving the preoj>ercle entire. The body is compre8se<l, but not 
greatly elevat^nl, and the second anal and fourth dorsal spines are less enlarged than in Gerres. The 
second interhsemal is long and spear-shape<l, Jiot hollow and not receiving air-bladder, its structure 
as in Gerres. One species, widely distributed. 




Fig. i}>\.—Xyi^Urma a'turtmu. 
162. XystsBina cinereum (Walbaum). Mojnrrn; ^'Mnniama.'" 

Head 3.2; depth 2.6; eye 3.4; snout 3; maxillary 2.0; mandible 2; interorbital 3.25; scales 
(>-45-ll; D. IX, 10; A. iii, 7. Body compresse<l, elongate, dorsal profile moderately and regularly ele- 
vate<l, interorbital region slightly deprt\*»sed; mouth mo<lenite, maxillary extending to vertical of anterior 
edge of pupil, its exposed portion triangular in form and twice as long as wide, its length 5 in head; 
preorbital and preopercle entire; maxillary groove broadly ovate and without scales; gillrakers weak, 
7 Ix'low angle; distance from tip of snout to origin of dorsal ^u\y 2.4 in body; second .<lorsal spine longest, 
l.() in head, not much longer than the others, all l)eing weak and flexible; general outline of upper 
margin of dorsal fin falcate; second and third anal spines sulxHjual, setrond not much enlarge*!, 2.0 in 
head; ixvtoral long and pointeil, its length slightly greater than head; ventrals short, 2 in hea<l; caudal 
deej)ly forke<l, lobes equal, 0. 7 in head. Scales nuxlerately firm, a sheath at dorsal and anal fins; caudal 
densely covered with minute scales. 
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Color in life: U^ht bluinh-white above, silvery below, with about 6 faint, vertical, bluish bars. 

Found on both coai^ of tropical America, and in the West Indies, north to southern Florida ami 
l^wer California; generally common in waters of moderate depth; entering rivers. Length a foot 
or more. A good lish, of considerable importance, reaching a larger size than most speciefi of th<* 
family. Common about Porto Rico, where we obtaine<l specimens from San Juan, San Antonio Bridiee, 
Ensenada del Boijueron, and Isabel Segunda. Common in the San Juan market. 

Tunitu ciiuTcus prltcUvs (the Shad). Cateaby, Nat. Hist. Carolinas, etc., 1731, Bahamas. 

Mugil cinrreus Walbaum, Artedl Pist'Ium. 228. 17»2, Bahama.^; after Catesby. 

Gfrres aprion Oivier, R^gne Animal, ed. 2, vol. 2. 104. 1829, Bahamai*; bufted on Cateaby. 

QerT€»uhra Muller & Troschel, in Schomburgk. Hist. Barbados, 668, 1848, Barbados. 

Oenrs squamipinnis GQnthcr, Cat. Fishes, I, 349, 1859, Jamaica. 

Eucinostonius aprion, Poey, Fauna Puerto-Riquefia, 328, 1881: Stahl, 1. c., 77 and 163, 1888. 

Xyalxma cintrtum, Jordan & Evermann, 1. c., 1372, 1898. 

GenuB 92. QEBBE8 Gnvier. Mojarrai. 

Second interhsemal long and spear-shaped, not excavated and not receiving end of air-blad<ler; 
preopercle s^trrate; body elevated and more or less rhomboid in form; third or fourth dorsal spine 
and second anal spine more or less elevated. Species numerous. 

a. Preorbltal entire: no distinct darlc strealcs alonj? rows of scales. 
Moharra: 

6. Anal spines 2 only, soft rays 9; second anal spine 1.75: premaxillary groove broad, scaleleas; body deep. 

rhombeus, 1<8 

DiAPTERUS: 

66. Anal spines 3, soft rays 8. 

c. Premaxillary groove broad, oval, and ocvered with scales (tnese sometimes deciduous in poorly presen^'cd specimens). 

Anal 111,8; second dorsal spine 1.25 in head; second anal spine 1.6 in head; teeth rather long and slender. 

lUitlhoftomua^ 164 
Qkrres: 

cui, Preorbital »ierrate; a distinct dark streak along each row nf scales on back and sides; body rhomboidal. with anguUir 
outlines; spines very strong; anal rays iii,8 or 9. 

d. Spines moderate, second dorsal spine two-thirds to three-fourths length of head. 

e. Pectoral as long as head, not reaching front of anal, 3 to 3.33 in body: scales 38; the longest dorsal spine l.-l 

in head 6ran/ianiM, 165 

cf. Pectoral very long, one-sixth longer than head, 2.5 to 2.75 in body; the second dorsal spine longest. 1.5 in head; 

scales 35 embryx 

dd. Spines very high, second dorsal spine equaling head or longer; second anal spine about equal to length of head: 

lateral stripes very distinct, about 12 in number; depth of the body 2.17 in length; pectoral very long, 2.66 in 

body; scales 37 plumierU 166 

163. Gerres rhombeiiB Cuvier & Valenciennes. Mojarra. 

Head 2.8; depth 2; eye 4; snout 3; maxillary 2.4; mandible 1.8; interorbital 3.4; st^ales 6-3H-10; 
D. IX, 10; A. II, 9. Body much compressed, rhomlx>idal, back much elevated; profile evenly convex 
from dorsal to supraorbital, where there is a slight depression; snout somewhat pointetl; mouth laiige, 
maxillary reaching vertical of posterior border of pupil, expose<l portion oblong, its width about 3 in 
its length, which is 3.4 in head; preorbital and pnH)percle entire; gillrakers short and weak, 18 below 
angle; premaxillar>' groove broadly oval and without scales. Distance from tip of snout to origin of 
dorsal 2 in length; second and third dorsal spines longest, second strongest, 1.6 in head; dorsal raye 
short; K*cond anal spine very strong, 1.9 in head; pc<;toral long, 1.1 in head, reat;hing origin of anal; 
ventralw rather long, reaching past vent, 1.6 in the head; caudal well forke<l, the lobes subequal, 1.1 in 
the head. 

Color in life: Silvery-white with bluish reflections, paler Ix^low; snout dusky; no dark lines along 
n.>ws of Sidles; margin of dorsal fin black; other fins i)ale, ventrals and anal somewhat dusky. 

Found in the West Indies an<l along the Atlantic coast of tropical America; generally coinmcm. 
Numerous siHM'imcns from San Antf>nio Bridge, Mayaguez, and Palo Si»co. l^^'Ugth 10 inches or le«s. 

Gerrcn rhtnuheua V\^\Wt ^ Vuk*ncienne«, Ilist. Nat. I'oiss.. VI,4')'.». Wit). Martinique; Jordan ^t Evermann, 1. c, 1.T74, 18W. 

Moharra rhombeaf, Poey. Fauna Puerto-Riquefia, 327, 1881; i^tahl, 1. <-., 77 and 163, ima. 
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164. Genres olisthostomus GcKxle & Bean. Mojarra; Tri»h Pompano; MutUm-Jwh. 

Head 3; depth 2.4; eye 3.4; snout 3.4; maxillary 2.6; mandible 1.9; interorhital 3.2; scales 6-39-11; 
1). IX, 10; A. Ill, 8. Body compret«8ed, rather long, rhomlx)id, more slender than in 6*. bnmlkmm 
dorsal outline in a double curve from tip of snout to origin of dorsal, strongly convex from nape to 
(lorsal fin; snout conical, bluntiMh; mouth little oblique, large, maxillary reaching anterior edge of 
orbit; exi)08ed portion of maxillary oblong, length 2.75 times its width; eye moderate; preorbital 
entire; preoperde weakly serrate; premaxillary groove broad, oval, covered with small, deciduous 
scales, a naked, linear, median depression. Fins moderate; first dorsal spine very short, the second 
long and moderately strong, about 2 in head, others grailually shorter; second anal spine strong, 1.6 in 
head, slightly shorter than third; caudal deeply forke<l, lol)es longer than head; i>ectoral as long as 
head; ventrals shorter, 1.4 in head; least depth of caudal iHxluncle 1.8 in head. 

Color, silvery-olivaceous; scales with faint silvery streaks but no dark ones; fins mostly pale or 
yellowish, ventrals somewhat dusky. 

Found in the West Indies, north to southern Florida, south to Brazil. Length a f(H)t or less. Appa- 
rently not common in Porto Rico, as the collection contains but one specimen, obtaine<l in the San Juan 
market. This is 8.5 inches long, and differs somewhat from Florida examples, the second dorsal 
spine l)eing shorter and the body more slender. 

Qerrcft oliisthostoma Goode A Bean, Proc. U. S. N. M. l8S2,12:i. Indian River, Florida. 
Oerres oliMhostomus. Jordan <fe Evcrmann, 1. c, 1376, 189«. 




Fig. 62. — Oares olisUiostomus. 

166. Gerres brasilianus Ouvier & Valenciennes. Mojarra, 

Head 3.4; depth 2.3; eye 3.4; snout 3.25; maxillary 2.75; mandible 2; interorbital 3.3; scales 
6-36-17; D. ix, 10; A. in, 8. Body compre8se<l, rhomboidal, back very much elevated; profile 
nearly straight from tip of snout to origin of dorsal fin, slightly concave above eyes; snout conical, 
bluntish, less acute than in G. I'meatus; mouth horizontal, rather large, maxillary reaching middle of 
pupil, it« exposed portion oblong, al)out 2.75 times as long as wide; preorbital and preoperde serrate; 
eye rather large; premaxillary groove very broad, narrowed posteriorly, without scales. First dorsal 
spine very short, second very long and strong, 1.2 in head; third slightly shorter but much weaker; 
remaining dorsal spines short; dorsal rays short, about 2 i:i head; second anal spine very long and 
strong, 1.2 in head; third spine slender and slightly longer than second; caudal widely forked, middle 
rays about 3.5 in outer; pectoral long, 0.9 in hc^d, reaching past vent; ventrals long, 1.15 in head; 
least depth of caudal peduncle 2.5 in head. I>ength a foot or less. 

F. C. B. 1900—14 
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C<»l<)r in life: Pale-Hilvery, with alMuit six hnmw or blackish stripes above lateral line, upper 
two (t^iifr at orif^in of <l<»r8al, and about nim* niiniiar but fainter longitudinal stripefl below lateral line, 
upiHT two (»f which unite at anterior en<l; fins all dark ext^ept pectoral, which is {lale; doraal fin 
black hhIj^mI; anterior (Hlge of ^4e(M)nd dorsal spine black; axil dusky. 

The ran^^ of this H)>ecies exten<ls fnmi Cal>a to Bahia. It is generally crominon, Imt oar ("ollec- 
tion contains only two s{)eciniens, one from the San Juan market^ the other from Puerto Keml, 10 
and \) incluv long, n»sjK»ctively. 

Ucrnt! hranitinutnf Cuvior & Vali'iifieiiiiw. HIkI. N'at. Folw.. VI, 46K, 1830. Brazil; l*ocy, Fhuua Focrto-IUquefla. W7. 
1881; Jordan i!;^ Evermaiin, I.e.. 137H, 18UH. 

166. Gerres plumieri Cuvier & Valenciennes. Mojamu 

Head 3; depth 2.16; eye rather large, 8 in head; snout 4 in head; scales 5-37-11; D. ix, 10; A. 
Ill, 8. Body compressed, rhomboidal in form, back very much elevated. Mouth rather lai^, maxillary 
extending slightly beyond vertical from anterior margin of pupil, its length 2.8 in head; exposed 
portion of maxillary oblong, its w^idth 2.5 in length, which is 4.75 in length of head; preorbital and 
preoperde serrate; premaxillary groove broad and entirely free from sidles; gillrakers small, weak, 13 
below the angle; distance from tip of snout to dorsal fin equal to greatest <lepth of fish; upper mai^n 
of dorsal fin much concave; second dorsal spine very strong and long, its length equaling length of 
hea<l; sei'ond anal spine stronger and slightly shorter than second dorsal spine, its tip reaching to 
vertical from Iwise of caudal rays; third s])ine shorter and much w(»aker than second; peirtoral fins 
rea<'hing l)eyond front of anal, their length 2.66 in length of l)ody; ventral fins reaching past vent, 
almost to fn>nt of anal, their length 3.4 in length of l)ody. Ix^ngth 10 inches. 

Color, bluish-silvery above, silvery Inflow ; very distinct dark longitudinal lines along tsu'h row «rf 
scales; dorsal, caudal, and anal fins dusky; margin of dorsal fin black; a dark supraorbital spot; 
IHH'toral and ventral fins imle. 

Found on the Atlantic coast of tropical America and among the West Indies; rather common; 
known from Havana, Porto Rico, Santo Domingo, Jamaica, Martinique, Indian River, Florida, Pemam- 
buco, Bahia, Aspinwall, and (luatemala. Not seen by us in Porto Rico, but included here on the 
authority of Cuvier & Valenciennes and of Poey. 

iirrrc* ^AumitTi Cuvier & Valenciennes. Hist. Nat. Poiss., VI, 452, 1830, Antilleft, Porto Rico; Poey, Fauna Puerto- 
Riquefia. 327, 1881; Jordan & Evermann. 1. c., 1379. 1896. 

Family XLVIII. KYPHOSID^C. The Rudder-fishes. 

Herbivorous fislu^s, with incisor teeth only in fn>nt of jaws. Bo<ly oblong or elevated, with 
moilcrate or small scales, ctenoid or not. Mouth nio<lerate, with incisor-like teeth in front of each 
jaw; no molars; teeth on vomer ancl {>alatines present or al>sent; premaxillaries mo<ierately protractile; 
pn'orbital rather narrow, sheathing maxillary. <Tillrakers mmlerate; i«eudobranchia; well developed; 
opercles entiR*. Gills 4, a slit l)ehind fourth; gill -membranes separate, free from isthmus; (lorsal fin 
continuous or divide<l, with 10 t^) 15 rather strong spines, soft dorsal nake<l or scaly; anal with iispines; 
ventrals thoracic, raysi, 5, an acwssory scale at base; caudal lunate or forked; i)ectoral fin with all its 
rays branchetl.- Intestinal canal elongate, with few or many pyloric aeca. Air-bladder usually with 
2 posterior bonis. Vertebra* in ordinary or slightly increase<i numlxjr, 24 to 28. Post-temporal of 
nonnal percoid form, the stout forks not adnate to cranium. 

Shore fishes, fading largely on gn»en or olive algjc; chiefly of the Mediterranean Sea and the 
Pacific Ocean; most of them value<l as foo<l. (lenera 20, species aU)ut 70. 

Genus 93. KTPHOSUS Lae^Me. Chopai. 

IUmIv elongate-ovate, regularly elliptical, ni<Mlerately compR»sse<l; hewl short, with blunt snout; 
eye large; mouth small, horizontal; maxillary barely reaching front of I've; each jaw with a single 
series of nitlier narrow, ol>tust»ly lanctM>late incisors, implante<l with conipresse<l conspicuous roots 
jMisteriorly; lK>hin<l thenc a narrow ban<l of villiform ttn^th; fine ti»eth on vomer, ]>alatines, and tongue. 
Branch iostegals 7: gillrakers long. Preo|»enlc obsoletely sermte; preorbital narrow, covering but little 
of the maxillary. Sjuamation very complete. sj>a(v iK'twivn and about eyes l>eing the only nakeil j»art; 
scale."* smallish, thick, ctcnni<l, (U) to 70 in lat«Tal line, whi<b is continuous; similar siiiles entirely 
covering soft parts of vertical iin.s an<l extending up on paire<l fint^. Dorsal fin low, with aljout 11 
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spmes, which are depreeeible in a groove of scralefl, fin continuous, but last spines low, so that a depression 
occuni between the two parts of fin, bastes of spinous and soft parts al)out equal; soft dorsal rather low in 
front, not ftiUate, pointed Iwhind; anal similar to soft dorsal, with 3 spines; caudal fin moderately 
forked; pectoral fin small, ventrals well l)ehind them. Intestinal canal long. Pyloric ca?ca very 
numerous. Vertebra^ 9 or 10-f 15 or 10=25. 

This genus (*on tains some 10 species, chiefly confineil to the Pacific Ocean, and most of them 
found in the East Indies. 

a. Anal fln moderately elevated in front and rather short, ItH myH iii. 11, longest ray 1.5 to 2 in base of soft part of fin. 

D. XI, 11 or 12. Teeth 85 to 40 in each jaw. 

b. Teoth rather narrow and subacute; maxillary short, Iw rely reaohinK eye, about 3.5 in head. 

c. Scales moderate, 10-65-20; A. ni, 13. Coloration brijfht-plumbeouH, with many bright-yellow streaks on a plumbeous 

ground. Mouth and teeth not fully describtHl '. incUmr, 167 

ec. Scales rather large, 10-55-16: depth 2.:^ in length; head 3.75. Coloration dusky-gray, with about 25 gray streaks 
following rows of scales, those near middle of ^xnly broadest; a silvery streak along prcorbital. D. xi, 12; 
A.m,ll wdo/rix, 168 

167. Kyphosus incisor (Cuvier & Valenciennes). Chojta Amarilla. 

Head5in total with caudal; depth.S; I), xi, 14; A. iii, 13; s^-ales 10-65, pores 20; anal a thinl higher 
than soft dorsal ; caudal lunate; teeth as in A'. .v^'<^//n>,- preojxTcle scarcely serrate; scales of back much 
smaller than those of sides, as are also those of head, throat, and l)elly. Plumlxjous, with yellow lines 
marking edges of scales; T>esides yellow ntrcak across cheek to axil, another below eye ending on 
opercle; yellow streak l)efore nostrils em pha.«izc<l by black edgings; fins blue, deeper on soft part; base 
of pectoral with yellow Si*ales. 

Cuba (Poey) to Brazil an<l Canary iHlands; a large si)ccios, reaching 2.5 to 3 feet in length, larger 
than K, Kclairix. Evidently distinct from A^ Mrtntrix^ with which it Ls confounded by Jordan & Feeler, 
its relations being with K. (malognm. Not seen by us; reix>rte<l by Dr. Stahl from Porto Rico. 

fSaleima aurata Bowdich, Excursion Madeirn, 23H, 18*25, Bonn Vista Island; description and figure very bad. D. x,17; 

A. HI, 14; body with light-orunge Htripos. 
PimeUpteru$ incisor Oivier & Vulenciinnes, Hist. Nut. Poiss.. VII, 206, 1831, Brazil. 
Pimdeptents flavolineatu«, Stahl, I.e., 77 and lf>3, 1883. 
Kyphoinu incisor, Jordan & Evermann, i:i8(>, 1898. 

168. KyphoBus sectatrix (Linnreus). Rtuidtr-fish; Bermmla Chub; Chub; Chojxi Blanca. 

Head 3.75; depth 2.12; D. xi, 12; A. iii, 11; seniles 10-55-16; vertebne 9 |- 16. Body ovate, 
somewhat compressed; longest dorsal Hj)ine one-fifth lieight of body, rather higher than soft dorsal and 
nearly equal to longest ray of anal; ti^eth 35 to 40 on each side; horizontal prcx'ess of teeth not much 
longer than vertical; interorbital space 2.5 in licad; top and sides of bead finely scale<l; interorbital 
region gibbous, below which point snout is tnnicate; pn^oiKTcU; weakly serrulate; gillrakers long; soft 
dorsal and anal ver>' low; longest ray of anal 2.25 in head, longest spine 2.25; median dorsal spines 
highest; sectmd anal spine bighest; caudal well forkinl, lower IoIh^ longer. 

Color in life: Steel-gniy, very sligbtly bluish, notnuicb paler below; edges c)f each row c>f stales oi* 
back and sides slightly brassy, so that very faint yellowish strij)es alternate with bhiisb ones of about 
equal width; a diffuse pale stripi* Mow eye, a yellowish one above and below this; fins all dull-grayish; 
ventrals and anal somewhat bla<'kish; edge of opercle slightly darker. Here <le8cril:)ed from Key West 
specimens. 

A", wdatrix ranges from CajX' C<k1 to the West Indiw, crossing the ocean to the Canary Islan<ls; 
accidental in the Mediterrane^m; once taken at Palenno by Prof. Pietro Doderlein. Not rare off our 
Atlantic coast, becoming rather common southward, es|>ecially at Key West. I^)ng note<l for its 
habit of following vessels, supposably for waste foo<l thrown from them, heiure calle<l rudder-fish. It 
18 apparently not conmion abr)ut Porto Rico, and was not obtained 1 by us, but is recorded by Professor 
Poey and Dr. Stahl. 

This fish reaches a length of 18 inches or more, though the average of those caught is nnich less. 
The average weight is 3 or 4 pounds and the niaximuin about 9 ixjunds. As a focxl-fish it is held in 
high esteem, its flesh being firm and of goo<l flavor. At Key We.st it occurs in certain places in 
abundance and is found throughout the year. The particular l>ottoni which it sei^ks is the shoals in 
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or m*iir the channels wlu^rt* tin* water \n 4 to 20 fi>et deep. It h one of the best and most iiiterestinic 
piine-fiHlieH of our Hoiitliern watern. It \h remarkable for the vigor and **ruflh" with which it lake* 
the h<K>k aii<l for ttie mad daslies it iiiakeH to frei^ itself. The fight which it makes is much like that 
one HometimeH getH from an unuHually large fre^h-water nunfish, but is stronger, more prolonged^ an«l 
more exciting, aw the linh in hirger and stronger. 

Chub fishing at Key Wi^t, though not known to everyone who has gone to those waters to wet 
a line, in really <»ne of the Huri'st and moHt natisfactory ways of enjoyment the angler can find at that 
plac<*. The (*hub iH t-aught by ntill-Hnhing and the usual }>ait is pie<?es of the soft parts of the lanri? 
ppiny loltt<ter {Ptnuiiints auit'rlctnunt)^wh\vh is very almndant alx>ut Key West. The fish swim at 
various depths, but usually not far alK)ve the l>ottom. The water is very clear and the facrt that the 
angler can see the fish, as it runhes frantically in one direction and then in another to free itself, adds 
not a little to the excitement and interest of the sport. 

Prrca murina gedalrix (the Ru<lder-flsh). Catesby, Nat. Hist. Car., 188, 1781, Carolina. 

Perca saUarix LiimtBun, Syst. Nat., ed. X, 293, 1758 (misprint, incorrectly copied from Catesby, who called it Metafric). 

Carolina. 
(yiartodoncyprinacrtu (Broussonet) Graelln, Syst. Nat., 1, 1269, 17K8, name only; on a specimen from the tropical Atlantic 

(coll. Parkinson, in voyage of Capt. Cook: described by Cuvier & Valenciennes, I. c, VIII, 268). 
I*im€lej)terusbo9quii Ijici'iwde. Hist. Nat. Poiss., IV, 429. 1803. South Carolina. 
IHmclrptcrus obUmgior Cuvier & Valenciennes, Hist. Nat. Poiw*., VII, 264, 1831,- locality unknown; depth 8 In total 

length: 14 longitudinal streaks. 
I^imeieptcnu bonci var. ffirula Doderlein. Nat. Sicil.. Ann. 11. fa.s<\ 2, 188,3, I*alermo. 
IHmdepterualxrttcii, Poey, Fauna l*uert<i Ri<iut>i1a. 'XM), 1881; Stahl, 1. c, 77 and 163, 1883. 
KyphoBUS KCtatrU, Jordan & Evermann. 1. v., 1387, 189H. 




Fio. Gi\.—Kyph(>»u$ ttcctatrix. 



Family XLIX. SCl^NID^. The Croakers. 



Body compreflse<i, more or le«? elongate, covereil with rather thin scales, which are usually more 
or lens ctenoid. lateral line continuous, usually more or less concurrent with hack, extending on 
caudal fin. Head prominent, covereil with scales; Iwines of tlie skull cavernous, nuiciferous system 
highly developtnl, surface* of skull, when the flesh is remove<l, very uneven. Suhorhital bones 
without backward proje<"tinj5 **stay.*' Chin usually with pon^, sometimes with barbels. Mouth 
small or larjre, the te<*th in one or more series, outer of which are sometimes enlarged; canines oiUsn 
pre.*jent. No incisor nor molar teeth; no teeth on vomer, i)alatines, pteryj^oids, nor tongue. Maxillary 
without supplemental Inme, ^^llppin^ under frcv edge of preorbital, which is usually bn)ad. Premax- 
illaricH protnictilc, but not very freely movable. Nostrils double. Pseudobranchia? usually lai>ire, 
pre.*H*nt in most (»f the genera. (Jills 4, a slit In'hincl fourth. Gillrakers present. Hranchiostegals 7. 
<iill-mem]>ranes N'panite, free from isthnins. lA)Wcr j)haryngeals separate or unites 1, often enlai^ged, 
tet'th coni<' or molar. l*reopcn'les<*rrate or not. OihtcIc usually ending in 2 flat jnunts. Dorsal fin 
d«i"ply notclu'd or <livide<l into 2 lins, soft dorsiil U'ing the longer, spin«'S depressibl«» into a more <)r 
less iK.*rfect groove. Anal tin with 1 or 2 spines, never more than 2. Ventral flns thoracic, i, 5, below 



THE FISHES OB^ PORTO RKM). 213 

or behind pectorals. Pectoral fin normal. Caudal fin usually not forked. Ear bones very large. 
Pyloric oeca usually rather few. Air-bladder usually larjje and complicated (wanting in Meidicirrhm) . 
An important family of I^ genera and about 150 sjKH'ieH, found <m sandy shores in all wann st^as, 
a few being confined to fresh watern. None occurs in deep water and none among rocks. Many of 
them rea<:h a large size, and nearly all are valucnl for f<MMl. All are carnivorous and some are of 
interest as game-fishes. Most of the six^cies make a iH'culiar noise, called variously croaking, grunting, 
drumming, and snoring; this sound is Hupi)ose«l to he caustMl by forcing air inrnx the air-bladder into 
one of the lateral horns. 

Otolithinji: 

I. Vertebrae 14 or 16 + 10 or 11, atKlominal portion of spinal i-oliimn having always more vertebnc than caudal 

portion, anal fin being posterior in its insertion; Inxly more or less elongate, month large, lower jaw projeeting; 

preoperelc with a crennlate, membrunareoUN border; unout without distinct jwres or slits; no barbels; 

preorbital narrow; gillrakers slender, modoratf, or nither long: anal fin with 1 or 2 verj' weak spines, second 

closely connected with first soft ray; scales small, wuoothish. 
a. Anal fin long, of 15 to 21 soft rays, its length more than half that <if soft dorsal; dorsal fins more or less si^parated; 

w)ft dorsal and anal fins closely s<-aled. 
6. Teeth large, very unequal; tip of upp<^r jaw with one or two stnmg canines; enlarge*! teeth or canines on sides of 

lower jaw; anal fin one-fourth shorter than soft dorsal. l.'> to is soft rays; dorsal fins well sc^parated. interspace 

about etiual to eye; soft dorsjil of 21 rays; Ixnly comprcsN«'<l; scaU^s rather small, cycloid IsopiflTlJus 

oa. Anal fin modenite, or short, of 7 to 13 soft rays, its Icnj^lh less than one-half that of se<'ond dorsal; dorsal fins eon- 

tigaous: lateral line arched in front. 

c. Canine teeth, if present, not lan<;e-Mhapcd, taporini,' from base to tip. 

d. Lower jaw without canines at Its tip, sonu! of its lateral teeth somtjlimos enlarged; tip of upper jaw usually with 

canines Cvxoscion, 94 

or. (!anlne teeth lance-shaped, widened toward tip. tlwn nl)niy)tly iMiiiittMl; canines of front <»f premaxillary largest; 

about 2 canines on front of lower jaw on t-acli side; outer XwXh of upf»crjaw enlarged, somewhat lance-shape<l; 

outer teeth of lower jaw compressed; air-ldaddcr with 2 hornlike pnx'csses; gillrakers nuNlerate, slender: 

soft dorsal and anal fin scaly Saornichthys 

II. Vertebra; 9 to 12 f Hi to 20, typically 10 ill, niiinlMT in ahdoniinal part i>f lM)dy iM.'ing always fewer than in caudal 

part; dorsal fins contiguous, .voft dorsjil brini; l<»n;t,'. nmrh Um^cr than anal. 
*'. Dorsal spines well separated, first <lorsal spine atta<'hed to third or fourth intcrneunil, not more than 2 of splne- 

)>earing intenieurals being plaeed betwj'eii same ]»air of vertehne; soft niys of dorsal fin ustially 17 to;i2 (87 to 

40 in LonchiuruH, 45 to 50 in Si^inunhh a); oe<>ipital ••ri'^^t n<»t greatly elevate<l. 
SciXNiNf: 

/. liower pharyngeals separate. 

g. Lower jaw without Imrbels. 

h. C-audal fin moderately scaly, its <listal portion usually more or less naked, scales not numerous enough to give a 

thickened app<»arance tr> fin. 
I. Teeth well deveh>pe<l, inTman«'nt in botli jaws. 
j. I»wer pharyngeals rather narrow, their teeth eonie and mostly sliarj*. none of them molar; outer teeth of upper 

jaw more or less enlarged. 
k. <iillrakere comparatively long and slen<ler: moutli more or less obli<iuc: anal fin u.sually (but not always) inserted 

p<isteriorly; pnH>rbital usually narrow, flat; «dg<' of snout above u])per jaw with iM>rcsand slits little ('cmspicutms 

or obsolete. 
/. Skull excessively cavernous, soft and siwrn^y t«» tonch. interorbiuil space very bn)ad; eye very small, mouth large, 

oblique; preoi>erclc with abroad njembranaecous h«»rder, which is striale<l and fringe<l; scales .small; spinous 

dorsal short and weak; anal spines weak; eaudal (in pointed. 
in. PiHMidobranchia' present; teeth stibeqmil, all villifonii. in narrow bands; soft dorsjil long, of :W to :t5 rays; anal fin 

rather hmg. soft dorsal and anal .scaly; lower jaw projreting; vertebr.e 10 Ml; gillnikers long and .slender; air- 
bladder with two horns Nebrim 

U. .Skull firm, not excessively cavernoiLs, interorbital space less bmad: preorbital not turgid; soft dorsal of fewer than 

90 rays. 
n. Seales of lateral line <?on.siderably enlarged, almost entirely conccaUMl by snuiller ones; anal fin small, inserted 

well forward, its first .spine usually as near ventmls ils eautlal; caudal fin jM^inted, its {K'duncle U«ig and slender; 

Hoft dorsal and anal s<*aly; s<*alcs small; pnM)|K.*rele without Imjuv serne; pscudobrauchiie small, often ol»solete 

on one si<le. (Fluviatile sp<'cies. ) I*la(>io8CIon 

nn. Scales of lateral line similar t<i the others, not e<»nceale<l by snuiller ones; anal fin inserte<l more or less posteriorly. 

flnt spine usually nean^r cau<ial than ventrals; caudal pedum-le mlhcr short; pseudobran<*hia' well developtnl. 
o. Head not very broad, the interorbital space not n<»tably sfKUigy nor di-cply cavernous. 
p. Preopercle with Its membrana<'eous edge entire, <renulate or ciliatc, with no Umy teeth; tiM-th in lower jaw m 

few series. 
q. Teeth very small. e<iual, uniserial or very nearly s«); siKuit very short; cleft of nuaith obliciue <tr even vertical, 

lower Jaw projeeiing Larimts.SS 

qq. Teeth larger, more or leas unequal, those of lower jaw in one or two series or in bands; cleft of mouth not vertical. 
r. Upper jaw with some of the teeth enlarged, forming canines; souie canines in lower jaw; lower jaw projecting. 

ODONTO0CION, 96 
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rr. I'ppcr jaw with nnrntw haiKl of tcoth, thoHC of outer row more or k-wi cnlHrRtNl; no diiiUnct t-aninc*.. .<^»V''L*.*!' 
;»/». I'WHiiK'n'lc with it^ bony nmrKin armwl with shun» teeth or Heme. 
f. l'n*«ip<>rY*1c with its lowomuwt Hpine directe<1 abniptly downwani; ooft doTHal and anal fin modeimt^ly tfcaly: lovrr 

jaw without ranlmv4; M>oond anal spine nuxleratc or large Baibdiella.!^ 

int. Head very bniad alM)vc, Interorbital ppaee flattish, excewlvely eavemous, nepta reduced to thin paititionM: •nit 

dorsal aiul anal tin usually densely sealy; oeeond i^pine of dorwil tmually thiekened Stklufek 

kk. (tillrakerH eomi>anitively short and thiek, usually not longer than piwterior no»itril: anal fln Inwrt<Hl fitrth«T 

forwanl; snout alxive lower jaw with large pores, and with two more or les« distinct slitNon it* e^gf, tht^w 

sonietimes ol»^^<lll•te•. pr^-orbital more or less broA<l; mouth more or less inferior. 
/. I'reoiK'rele with Its l>ony margin armed with strong persistent spines whieh do not disappear with age: caudal 

fin not lunate, middle rays longer than lower OPHKjaciox. W 

//. rn'ofH-n'le with it*« )>r»iiy margin st>rrate in young, lH>eoming entire with age; eandal fin tnmcat*' or liinatt*. 

middle rays n«»t longest: slits and i>f>res of upi>er jaws well develoi>e<l fk.ixs«*m 

II. TiM'th vt-ry small, suUMiual. th<».e in lower jaw wanting or deeiduous; lower phar>-ng(>a1s rather broad, with 

paved te<'th; mouth small, inferi(»r; snout as in Srianin ; preoperele entire; anal fin long, with alMMit 12 «r»ft my^; 

gillrakiTs shortish, rather slender LcirwTOMi** 

(fif. I^iwer jaw with <me <ir mon^ barlx'ls, either at symphysis or on the rami: snout with KlitsHnd fiorejiaM in SrOma: 

lower jaw ineluded: preorbital brr»ad: lower teeth in villifonn bands: gillrakers more or leas short. 
1/ iNiMidohninehiie well developed; tK?etorHl fln not elongate, 
r-r. I>»wer jaw with slender twrlK'ls. usually several in number, 
ir IttirtM'ls mostly in a tuft at symphysis <»f lower jaw; mouth very small, inferior; gillrakeni minute, thickish: donvil 

^pin^s x <»r xi: prntpi'rele sharf>ly but finely serrate; preorbital turgid and cavernous, more or lew traimluoenl: 

«*audal lin rhombic. (Fluviatile sin-cies) PAniVPvirH 

WW. I{HrlM>ls chiefly lateral, along rami of lower jaw, usually none at symphysis; lower phar\'ngeals narrow, with 

sharp ti*eth: preoiHjrcle with its tsmy margin armcsl with strong teeth; I), x or xi: gillrakers short, thiekifih. 
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vr. I^>wer jaw with a single thickish l)arbel at its tip. 
X. .Vir-bladiler large; anal spines 2; back more or less elevatc<l: preoi>erele with its bony margin crenatc ornerrat**: 

IHjetoral short, shorter than vcntrals. (Free-swimming species) rxBRlNA.IOI 

xs. Air-bladder none; anal spine single, weak: back not elevate<I: preoi»ercle with ltsmembranac(>ousc<Igecn*niilatf: 

IM'ctonil lins long, longer than ventrals. (Bottom fishes.) llKNTiciBRlirR. lU! 

uu. iSeudobranchiu.' obsolete; boily long and low; caudal iHjinted; iH.M>toral fin elongate: preoperele without bony 

serratures. 
It. Mandible without Imrbels ahmg inner e<lge. (Thin with two short barUOs; soft dorsal with 30 to 40 ni}ii. 

LON'C-HII-KI - 

Al'I.<U»INoTIN.K: 

//. I.ower pharyngeals ver>- large, completely united. covere<l with coarse, blunt, paved teeth: lower jaw iiicludttl: 
snout with slits and p<^»res. as in Si'iitna; gillrakers rather short. 

z. Lrjwer jaw with numerous luirbels along inner t»dge of rami: pnsjpercle i. early entire Pnoi >n i a:* 

FXii'iTiN.v.: 

tf. Dorsal spines close together, first spine attached to first intenieural, and from .'» to 12 «>f spine-lwaring intemcuralM 
wiNlgiMl in U'tween high iH>ripital crest and neuml spine of stMH>n<l vertebra (»u the one hand, and that of thin] 
vertebra on the other: occipital crest rnurh elevattMl: Nift dorsal very long, of 36 to .V> niys Kt^riGft. 108 

Oenns 94. CTH08CI0N Gill. Weak-fishes. 

PxHly olonpate, Httlo compreHped, l>aok not elevate<l. Head conical, rather p(>inte<l; month very 
larjrc, terminal, not very ohliciue, lower jaw projectinjr, nymph VHi.sjmMlnceil, an>?le at l>a**c» of maxillary 
not j»rominent. Maxillary very l>r(»a(l. Tivth sharp, not clo.»<ely wt, in rather narrow iHimln; tip «if 
lower jaw without <'anines; upjKT jaw with 2 long canine.^, 1 of which i.*' sometuncs ol)H(»lete; caiiiiu^t* 
ta|M'rin>r from base to tip; lateral teeth of lower jaw larger than anterior. Preojierole with itn nieiii- 
bnmju'eoUH e<lge .serrulate, iMnuM'iitire. I^>wer pharyngeal iKmeH Hejwrate, their ttH»th all |Miii]te«l. 
< i ill rakers ?-t roll*:, nit her long. Vertcbnc ahout 14 • 10 (instead of 10 • 14 sis inSi'ia'noidn gt^nenilly) . 
IVcnd«»l»ranchiM' wi-ll dcvelojK'<l: dorsal spines slender, fins ch»sely contiguous; anal spinep 1 or 2, very 
f«'<-hb', soft rays 7 t<» l.'l; s«-cond dorsal long an<l low, more than twice length of anal; ventrals inHort^'tl 
1h'1«iw pectorals, pubic Imne long and strong; cau<lal i\u subtruncate or lunate. 

I^ir;:** fishes, rbirtly of the waters of America, closely relate*! to the Old World gtMUis (MithiA, 
IroMi wbi<b they an* «lij-tinguished by the abs<Mice of canines in the lower jaw. All of them rank high 
:i< i'Moil-li>bc.-; the Mesh is rii'h, but in soiue species ti'iidcr and etisily torn; hence the iN»pular nanii> 
wrak lisbcs. The mnnU'r of .sj>ecies of this gemis known from -\merican wati'rs is about 2t\ among 
wlii<h are some of our mo>t imjM»rtant f<MMl-tishes, inclu<linj: tlH» i-ommon sipieteague {('ifinu*non 
n'j'ti:.^), which, though not cxcetMling r> nr «> pounds in weight, is said «M'easionally to attain a weight 
nf :;() pnuiid-*. :uid the s|M>tt«»<l s^jueteague U '. imirnhitHm) , S4»mewhat smalltT and ranging further south. 
In the dull' «»f (':difornia nreurs another sp«'cifs if. inniihiiinhJI) , whieh attains the enormous size of 
mop- than 170 iM>und.s. Oidy one .*<jM.*cies of this genus is at pix'seut kn<»wn from Porto Ui<'o. 
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vertical fins scaly; caudal tninc^te; rlor»il H])ine8 very Hlendcr, separated from rays; second anal spine 
very slender, 3 in heaii, much longer than first, which is much reduced. 

Color in spirits: Silvery-bronze, with many dark ]M)ints, under parts pale; darker longitudinal 
streaks along rows of scah»s; chin dusky, axil and bjise of ]>ect^)ral black; vertical fins dusky, with dark 
points, paired fins pale. 

Here descrilx^l from the ycamg, of which 15 examples wen^ taken, from 3 to 4.75 inches in length, 
at Mayaguez, Rierto Rt»al and Boiiueron. I^ength alH)Ut a fm)t. A fotnl-fish of some importance. 
Kno^'n from the West Inilies, an<l genenilly common; reconltnl by Jordan <fe Kutter from Jamaica 

Cbrrtntt driller Cuvlcr & VBlenoiennes. Hist. Naf Toiss.. V. i:^. 1«30. Santo Domingo. 
Odoniotcion dmtcr, J OTtlan <fe Evormann. 1. <•.. U'JT), isys. 

Oenns 97. COBYTrLA Jordan k Eigenmann. 

This genus is ch)sely allie<l to Jiainilelln in nearly all rc»spects, but with pnH»percle entire and 
unanncHl, as in Jjiriimut. The spe<Mes differ considerably among themselves, and they fonn with 
Jjarimus and Odotitoarion an almost continuous serit^s. American. 

a. B«Kly rather Hhort niul deop, depth 2.5 t<> :{.:w in longth; distanco fn»ni insertion of vontrals to first anal Hplnc about 

equal to depth of ImkIv; <'olor silver>-. nsimlly with dusky strt>akM ulon^ rowH of wales. 

b. Domal ravH x-i, 2S; iMtsterior ravM of soft dorsjil higher tlian anterior ones; dorsal outline Mtronjrly and regularly 

convex and elevate<l. Color, silvery-white. darkerulMtve: sides and hack with rather distinct dark lines a1on|^ 
Kcales; spinous dorsal, tips of ventnils. and anal dusky; up|K'r part of head brownish; lower i»art of head, cheek, 
and brea**! with numerous rusty dol.s. base of soft <lorsiil and anal rusty sialu 

Nk T^oreal rays x to xn-i. 23 to *2.'>; jaws e<iual: outrr teeth almve enlarged, lower teeth nearly uninerial; preopercle 
with flexible serne; second anal sj»ine. :i.<;r> in head; caudal lin subtrnncate. 
e. Maxillary- reaching middle of ])Upil. '2.'X\ in licad; i>ectoral rather Iouk subttqualii 

cr. Maxillar>' rea<'hinKlH'yond middle of pupil. '2.X\ in head; iM'ctonil very .«hort; I>. xi-i. 2:i; A. n,8or9; color silvery* 
with very distinct dark loimitudinal stript-s ^ancUt-lucix, 112 

an. Bo«ly mtber 4'lonjfate and rompnss.<l. .hplh :J..') in length; ilistanc*- from insertion of ventrals to first anal spine 
one-half greater than depth <»f IxmIv: coloration du>ky, with conspicuous dark .streaks along n^iwsof scales. 

batabanatin 

172. Corvula sanct8B-luci8B Jordan. 

Head 3.1; depth 3.2; eye 4.5; sixMit 4.:{; maxillary 2.4; mandible 2; interorbital 4.4; preorbital 

2.4 in eye; D. xi-i, 2.S: A. ii, 9; pectoral l.i»; ventral l.S; caudal 1.8; scjde.s (>-47-8. Body oblong, 
back compresse<l jK^steriorly and a little clevatc<l; head rather small and blunt; snout as long or a little 
longer than eye; eye larjre, about e(|ual to interorbital space; mouth somewhat oblique, jaws equal, 
maxillary reaching middle of jmij)!!; a band of tine teeth in upjM'r jaw, outer a little enlarge<l; teeth in 
lower jaw in one row with a few scattering' ones; i)reoi>ercle with a finely creimlate membranous edge; 
gillrakers 8 -f- 19, counting rudiments, lon^rc^^t one-half eye; scales large and stnmgly ctenoid, rowsabove 
lateral line anteriorly parallel with it; Ih*1ow last dorsal spines these rows turn upward and lxH!ome 
horizontal again under anterior part of soft <lorsiil; d<»rsal spines slen<ler, finely pointed but not sharp; 
soft dorsal and anal scaly at Imse; caudal truncate, scale<l to near tnlge; sec*ond anal spine slender, 
shorter than first rays. 

Color in spirits: Pale, darker above, with a bluish hister; each row of si'ales save the few 
lowermoHt with a grayish-brown strijH', these mo.^t <ontinuous alM)ve, when^ they follow the uptunied 
Tt>ws of scales; many <lark imncrtiUations everywhere; axil dark; fins not notably colored, but with 
many punctulationn. 

A s|)ecies known at once by the horizontal strijH^sand their characteristic Inrnd upwanl under the 
notch separating the dorsals. Hitherto known oidy from the tyi>e from Port (-astries, St. Lucia. 
This descripticm is from our largest siHM-imen, 7.75 inches long, fnun lsal)el Jinyunda; altout 20 other 
individuals from Isabel S4*gun<la, Ponce, Mayaguez, Hucares, an<l B<x]uen)n, ranging in length from 

2.5 to 6.5 inches; smaller si)ecimens have the eye 3.5 in hea<l. 

CbrrMta«andflr-/Mc//r Jordan, Proe. V. S. N. M. 1X89, H19, Port Castries, St. Lucia; Jordan <fe Kvermann, 1. e., 1429,1^98. 

173. Corvula batabana (Poey). ''Bnrri<j(t Bhmca/' 

Head 3.3; depth 3.2; eye 4; snout 4.2; maxillary 2.25; man<lible 2; interorbital 3.9; preorbital 
7.8; D. xi-i, 28; A. ii, 8; iHJctoral an<l ventnd 1.7; caudal l.fi; s<*al(»s 7-15-7. Bo<ly oblong, Ijack com- 
, posteriorly, belly long, distance from ventrals to anal greater than depth of body; head mod- 
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Oenns 96. LASIXTTS Cnyier ft Valeneiaimat. 

B«Hly rather elongate, coinpre88e<l; nkull finn, not greatly eavenioiifl; interorbital space rather 
narrow; jinnirbital flattinh, not tiirjifid; npjH^rjaw with UHnalnliti* and poren little developed; nobar>jeln; 
n<» cjininex; snout very nhort, month large, tenninal, very oblique or even vertical, lower jaw proitTtinK : 
ttH'th minute, (Mjual, uniwrial or i»artly biw^rial alnive; pnM»perele entire or nt»arly ho, without bony to<»th. 
S<'aU»t* UKHlerate, Hul)e<iual. P»eu<lobranchiH? well developcnl. Fins esnentially aH in liairdiella, m^ttinl 
don^al long, anal whort, itn Hpinet* moderate or nmall; fins not thiekeneil by atreeeory in^aleH. (TillrakerH 
long and nlender. Vertebne 10 -f 14. Silvery fisljes, all American. 

#1. Mouth moTv or \vss oblWiuc. not quite vertical; upper jmrt of >K)dy with dark Btn*ak8 along rowMof waHem; proflh; 
slightly convex, a little ohlique; maxillary extending to Ih'Iow front of orbit, 2 in head. 

h. Dorsal rays 27 to 30; mouth not*ibly riblique. 

<". rpiMT parts with dij^tinct dark Mreaks along rows of scales. 

</. Se<*oijd anal spine l.fti in head, reaching tips <»f soft rays; dark Ktreakn on side** not very distinct; mooth viT>* 

ohl{r|ue; gill-cavity pale hreHrrjtM, 170 

Ut. Dorsal rays 'lA to 27; mouth still lei<N oblique, snuut more convex, profile deflccnding forwanl. 

/. Tolor Krayish. silvery with about 7 dark verti<*al erosstwrs; second anal spine short, 3.25 in head. Body h«iivy 
forward, much compnrsscd, snout very short and blunt. 5.5 in head; mouth large, U«s oblique than In <»th«T 
slN'cics; tip of premaxillary <»n Iev(>I of middle of pupil; maxillary 2 in h(>ad; gillrakerM extremely elongate*. 
lus long as eye, 12 * 24; w^cond anal spine short, one-fourth shorter than the first soft roy. I>. x-l,24 to 26; A. ii 
r> or r. /tunriiUn* 

170. Larimus breviceps Cuvier <fe ValencienneH. '^(htH'zon^\' ^U.*orhmo Oiftezmi.** 

Head .S.2; dej)th li; eye 8.8; pnont5.1; maxillary 2.1; mandible 1.8; interorbital 4; preorbital 11; 
D. x-i,27; A. II, 6; iXH'.toral 1.1; ventral 1.4; walcv (^50-9. Body oblong, h(»avy forwanl, Iwu-k much 
coinprewHMl, cau<1al jK'^luncle long and Hlen<ler; scales thin an<l ctenoid; head short; mouth large, very 
obli<iue, api>n»aching a i)i»rj)endicular, maxillary reaching front of pupil or lH\vond, lower jaw ht^vy 
and pn»minent, its tip i)rojtH'ting; snout very sh(>rt; preoperde unarme<l; te<'th small, in one row in 
each jaw; head s<*ale<l; gillrakers long and slender, 13 •- 20; (ins small, dorsal spines weak and flexibU*, 
soft d(>rsal long an<l low, anal very small, se<"ond spine much enlarge<l, reacliing alnmt to tip of longent 
soft niys; caudal double truiu^te. 

Color in spirits: Pale, l)ack dark-oliviuvous; mend.)rane of spinous dorsal dusky; cau<lal streakcnl 
with dusky; axil with some black. In life the tins showed the following colors: Dorsal darkish, 
caudal pale, yellow alK)ve and 1k*1ow; anal yellow next to spine, jiale t^lsewhei-e; ventral ytdlow on 
outer half, other half jwile; j>ectoRil pale-lemon. 

Found in the West Indies, and south to Brazil; known fnnn Jamaicji, St. Lucia, and Porto Ki«*c>. 
l^Migth a fiMit or U»ss. A g(j<Kl fofnl-fish. Thn'e adults, al)out 8.5 inches in length, fnun San Juan 
market, an<l five young, 3.5 to 5 inches, from Ponce an<l Isaln'l S<»gunda. 

iMriiinm brfrirtpA Cuvier A. Valenciennes. Hist. Nat. I'oissons, V, llfi. IKJO. Santo Domingo and Brazil; Jonlan Ac 

Evermann, 1. c., 112:1, 1H*W. 
Monoaira ttUihli Tm-y, Fauna PuertrvKiquefia, ;«f.. pi. 6, ISSl, Porto Rico; .^Uihl. 1. c, IW, \»K\. 
Ijtrimuit MnhU, Kigenmann A Norris. Sobre alf;uns i>eixes <le S. Paulo, Brazil, :<ftl, 190U. 

Oenus 96. 0D0NT08CI0N Gill. 

This genus <liffers from Dtriuivs mainly in the presence of canin(»s, and may 1h» de8<Til>e<l at* a 
r/irliniis nrunH\ with i-anine teeth. It als<> approa<^he8 clo.«*ely to BairdkUay from which it tliffers in 
lacking the pltH'troiil spine <m the preoj)ercle and also in the <lentition, the group Elattarchus lying 
lH.*twiM.*n the two, as does also the closely related group Cormla. 

# 171. Odontoscion dentex (Cuvier iV: Valenciennes). <orvlua. 

Ib*a<l 'M depth '>.4; oyt* *J.7; snr>ut 4; maxillary 2.25; mandible 2; interorbital 4.6; preorbital 
.3. S in eve; I), xi-i, 24: A. ii, 9; inrtoral l.S; caudal 1.4; scales <)-5<;-.S. Body rather elongate, l>ack 
c<»iiipiv.»^scd and .*^lightly elevatnl; anterior j)r<)ti]e nearly stniight but not very steep; caudal jKNlmide 
l<»ntran<l mn<h roinprcsse<l; lu-ad mo<h'ratc, sn(»ut short and blunt; eye large and placed high; teeth 
in a ^^ingle row in each jaw, long and shari», the j)air in front <»f lower jaw enlarged; teeth of upjH^r 
jaw similar to l<»wfr but smaller, largest in fmnt but witluMit distinct canines; preo|H'rcle entin»; 
maxillary reaching middle uf pupil; gillmkers about 7 15 ( in imlividual 4 inche.^ lt)Wg); soft parta of 
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Genns 99. OFHIOSaON GUI. 

This genus is composed of Hiiiall species, nearly all American, allied to Scisma {Scisena umbra L.), 
but differing in the armature of the preojKjrcle, its bony margin being at all ages armed with strong 
|)er8istent serree, the lowermo.'^t t<^eth not diretrtcMl forwani. The caudal fin in this group is never 
lunate; the soft dorsal and anal are s(»ly; tet»th in bands; gillrakers rather short. 

There are 7 or 8 Americf.n si>ecios of this genus, all except 0. adusltis being known only from our 
Pacific coast. 

175. Ophioscion adustus (Agassiz). 

Head 3.25; depth 3 3; eye 4.2; snout 3.2; maxillary 2.8; mandible 2.6; interorbital 3.7; pre- 
orbital 5.4; D. xi-i, 22; A. ii, 7; pectoral 1.5; ventral 1.5; caudal 1.4; scales 6-56-10. Body compressed, 
the dorsal outline of trunk trenchant, ventral outline of body nearly straight, the dorsal outline 
evenly arched; caudal peduncle long and thin; top of head not trenchant, evenly convex; snout 
rather long and blunt, scarcely projecting l)eyond the small inferior mouth; several pores and clefts 
in fleshy tip of snout; chin with five i)ores, the middle one, at symphysis, smallest; lower jaw well 
included; maxillary reaching anterior edge of pujul or middle of eye; teeth in both jaws, in villiform 
bands, the outer row in upper jaw enlarge<l; toj) of head, cheeks, and operclee scaled; snout and 
under parts of head naked; eye moderate, nearer tip of snout than gill-opening; preopercular serne 
rather blunt, 9 or 10 in number; dorsal fin fleeply notched, the spines weak, flexible, sharp, with 
filamentous appendages projecting beyond their ends, the first very short, the third longest, the rest 
gratluatecl to the tenth, which is shortest, the eleventh l)eing somewhat longer, the twelfth much 
longer, pertaining to the soft j>(»rtion of the fin, which is scaled on membrane l)etween rays; ventrals 
rather long and slender, outer rays slightly filamentous, reaching almut to vent; anal small but high, 
first spine very short, second very long and strong, l.H in head, longest ray alx)ut equaling second 
spine; caudal large, rounded, finely scaled. 

Color in spirits: Everywhere brownish with a bluish iridescence, save under parts, which are 
pale; the brown color on lower i)art of side is broken up into si)ots, which are darker at center; faint 
longitudinal brown lines following rows of scales, plainest below, scarcely evident in some specimens; 
anal and the i>aired fins grayish-black; dorsal and caudal like btxly; one sj^ecimen has scarcely any 
brown color, is grayish al)ove and whito InOnw. 

Five specimens, 3 to 3.5 inches in length, from Vieques and Arroyo. These differ in certain respects 
from Agassiz's colorerl figure of Sciwmi (tdnstd — chiefly in the larger eye, in the shorter straight portion 
of lateral line, and in the length of the second anal spine, which equals the longest rays, but is onljr 
half as long in the drawing. Nevertheless, we believe that our spwimens are the young of Agassiz's 
species. The artist was manifestly somewhat inaccurate in his reprcKluction, as in the number of soft 
dorM>l rays, and certainly in the omission of the short first anal spine. Moreover, the drawing was 
based upon a si)ecimen much larger than ours ( 10 inches). We think th^^se considerations are sufficient 
to explain the differences. The <les('rij)tion «»f O. (nhifilnx in Jordan & Evennann's Fishes of North 
and Middle America hardly applies to the Si'lima wUmtn of AgaKsiz, but is lu)se<l uj)on a specimen from 
Pemambuc*o, which probably l>elongs to some other species. 

SHttna iCorrina) cw/im/u Agassiz.Splx. IMsr. Brrtsil..l2(;,i>1.70.lH29,M<mtovkUH>. 

Genu 100. MICBOFOGON Cnvier k Valenciennes. Croakers. 

Body moderately elongate, compre>?8ed, somewhat elevate*!; preopercle strongly serrate; teeth 
in villiform bands, outer row in upi)er jaw enlargiHl; lower jaw with a row of minute barbels on each 
side; gillrakers short, thickish; spinous dorsal rather short, of 10 or 11 stoutish spines; second anal spine 
moderate; caudal fin double-truncate; lower pharyngeals narrow, distinct, with sharp conical teeth; 
air-bladder with long horns. A well-marked genus, the si>ecies all American, allied to Ophioscioii and 
tScijenops, but distinguished by the presence of barl)els; tfi)e(;ies all closely relateti, similar in form, size, 
and color, and all of value as food-fishes. 

a. Dorsal rays x-i, 28 to 30. 

b. Scales comparatively small, about 9 in a vortical series hotwoon front of dorsal and lateral line, 12 in an oblique 

series; outer teeth of upper jaw evidently enlarge<l; dark Npoto on 8cale.s above lateral line not forming oontin- 
uoas stripes; scales 54 unduiatuM 
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66. .<«-mK-!> iHrKi-r. 7 in h vertical 8erie8 from front o( donwl t<> lateral line. 9 or 10 in an oblique nerle*: teeth of imUT 

*<'Tiv< ill upiM'r jaw K*arL-ely enlarged; dark h\h)X» above lateral line forming oontinuoiw strealu neariy mm wirle 

IU4 intcrHimces: Bhort vertical bars extcn<liiig aorotw lateral Une; many oblique linot« above theite: iniftrkfniew 

mt>n> regular, though lewitharitly deflnnl, than in M. undulahu. 

f. s-cond anal spinemtxlerato, r>in h(>ad; eye Hmall, ti in head; scaler 51 /umirri. ITS 

176. Micropo^n fiimieri (iH^Hrnarest). Verrtujato; WhiU'-mouth Jyrumtner. 

Ili-ail 3.25; depth 3.7; eye h.\V^\ snout 3.25; maxillary 3.2; mandible 2.7; inten>rbital 3.8; pre- 
i>rbital 4.(>; 1). x-i/:W; A. ii, 8; jieetoral 1.4; ventral 1.5»; caudal l.G; M^len 7-51-9. Body elongates 
with a rather lon>; and nU^nder caudal iKHluncle; back a little elevate<1, profile fn>m the eye to tht* 
dorsal nearly strai)j:ht, head not large, Hnout rather long and blunt; mouth small, low, little obHq tie, 
lower jaw inelud(Ml; teeth small, in a band in each jaw; preopen-le serrate with 2 enlaiiged HpiiiCH at 
angle; soft dorsal an<l anal naked; soft dorsal low, with a l-rowt»d Iwisal sheath of ecales; cauilal 
double-trun<'ate, its basal half s(«ly; Imse of p(H*toral with a few scales; dorsal spines very slender, 
sharp; anal very small. 

Color in si)irits: Silvery-white, upjxT half with many oblique bluish bars a little wider than 
intersiMices, anteriorly exten<ling across lateral line an<l l)ecoming wider; a dark opercular siK>t. 

This s])e(tic^ is closi^ to M. uitdtilattiHy and is known from C-uba to Surinam; abundant on ixiaei of 
('uba; recordtMl by Jonlan *& Kutter fnmi Jamai<-a; prolmbly not rare in Porto Rico. Our collection 
contains two line 8p<'<'imens, 7.5 and 10.5 inches long, obtaine<l at San Juan ami Areeilw. A good food- 
fish, reaching the length of a frM»t or mon^ 

Vmbrinafurnifri Di'jjman.'st, PremiOre DC'cade Ichlh., '2:2, \A. '2, lig. •^, 1H22, Havana. 
f Micri/pi}*fim ariffiitruH f'uvItT & ValencienncK, Hist. Nat. Poiss., V. 218, 1830, Surinam. 
fMicroptHftm nmiuhitu^. l'«M>y, Fauna Puerto-RI»iueftii, :{jr>, IKKI; Stuhl. 1. c., 77 and 168, 1888. 
Micropttiion/unufn', Jordan «t Evermann, 1. c. \UV2, IMtfs. 

Oenns 101. T7MBRIKA Cnyier. 

IVnly mfxlerately elongate; \nu'k somewhat archcnl. TIea<l oblong, with snout thick and protu- 
In^rant; mouth alint»st horizontal, of nuKlerate size; preojKTculum with its Inmy margin finely serrate; 
lower jaw with a single thickish biirl^'l. Teeth in villiform bands, outerm<»st in upjH^r jaw somewhat 
enlargcMl. Anteri(»r dorsal with alxjut 10 spines; anal fin with 2 spines, stic(»n<l not very small. Oaudal 
lunate or tnmcate. (Jillrakers normal, Imt short. Air-bladder well ilevelojHMl. 

This genus contains a considerable numl)er of S|jecies, most of them iHMng American. It agree^i 
with Si:fna in nearly all resi)ects, excei)ting the presence at the chin of a short, thick Imrliel. A 
similar barln*! is found in the genus Menticnrhm^ butnotwithstandingtlu> fact that all Kuroix^an writers 
have confoundc<l }fvntirirrhns with I'mhrina^ the two genera an* not really v<»ry closi'ly related. 

<i. Dorsal ray>« only x-l, lln? no cnjssbands? hmttitnnnHii 

tin. Dor^il mys x-l, 26 to '2*.K s^Tni' of prnnK'n-U' Kk'n<ler, not ncitably flatlom-d. 
/*. B4Mly with about y dark viTtical crosslmmls, lK*Hides nnrrow undulating streaks alon«r rows of H■ah•^; necond anal 
Hpine *J.:{ in li^ad; iKH-toral I AUi curuhUH, 177 

177. Umbrina coroides ( 'uvier A: Valenciennes. 

Mead 3.5; depth 3.5; eye 4.25; snout 3.4; maxillary 3; mandible 2.»; interorbitiil 4; preorbital 
4.3; I). A-i, 2r>; A. ii, H; inxttoral 1.7; ventral 1.7; caudal 1.4; s<*ales 5-48-10. B<Miy rather elongate, 
Imck elevate<l, ant<Tior profile nearly straight save for a slight <*onvexity opiK)site eye; ventral outline 
nearly straight; caudal i>eilimcle rather long and slender; hea<l snuill, snout bhmt and overlianging 
the small inferior mouth; teeth in villiform l>ands in t^h jaw; maxillary n^aching l>eyond fnmt of 
pupil; chin with a short l)arl>t4; snout with jnm'S and clefts; j)re<»|K*n'le with 5 teeth; fins snmll; 
caudal tniiicjitc, S4'<u>nd anal spine mu<'h the longer and stronger. 

Color in s])irits: Light Ih'Iow, light-olivaceous above, a silvery luster everywhere; i» darker cross- 
bars ein ling alnnit level of |K'ctonil; faint longitudinal striiK'S of dark following rows of s<aK's; w»me 
dark on «lorsid, fins otherwise* plain. 

This inten'stingsjH'cies ranges from southern Flori<la tothe West Indii'sand Bnizil; re<'ord<Ml from 
Indian River, Florida (as V. ///•o»/.'</<o////*///), an<l Jamaica; not un<*«)mmon in lN>rto Kic«»; nur mllti-tion 
••ontains six s|H'ciiMens, 4 to <i inches long, from Aguadilla, Arroyo, llucares, and Vinpies. 

I'nibrinn corviiUi' Cuvifr ^V Valenciennes, Hist. Nat. Foi?,s.. V. l*^7. ivM). Brazil; Jonlau iV Kvermann. l.r.. Utk.. l>y>. 
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Oenns 102. MENTICISBHUS Gill. The Whitingi. 

Body comparatively elongaU>, little com]»rea8e<l; head long, Hulx-onic, bluntish snout (!onHidenihly 
projecting beyond mouth; mouth Hmall, horizontal, l)oth jaws with bands of villiform teeth, outer 
teeth in upper jaw more or lens enlarged; ehin with a single stoutish barl)el; j)reopercle with its 
membranaceous edge 8t»rrulate; gillrakers short and tuWrcular or obsolete; tlorsal sjiines high, slender, 
10 or 11 in number (13 in CirrinuTis) ; second dorsal long an<l low; cnudal fin with lower angle rounded, 
upper sharp; anal fin with a single weak spine; no air-bladder. Lower pharyngeals sei*arate, teeth 
varying from sharp to very obtuse. 

This genus is one of the most strongly niarke<l in the family. It ha« ])een <onfounded by all 
European writers with Vinbrina^ with which it has not very much in common except the presence of 
the barbel at the chin. All the species are American, and all bottom fishes. The low, elongate body, 
laige pectoral, and obsolete air-bladder are all characters related to this peculiarity of habit. The 
species are all valued as food-fishes. 

Menticirrhus: 

a. Doraal spinee usually 11; head not terete, depreascd, with low snout. 

h. Gillrakers obsolete, reduced to tubercular prominences, covered with teeth similar to those on the other gill- 
arches, more developed in the young; lower pharyngeals narrow; the teeth villiform or cardiform, all of them 
acute or conical, none with rounded heads f molar); teeth in the outer series of upi)er jaw more or less 
enlarged; scales on breast large. 

c. Soft donial longer, its rays i, 2;i to i. 'if). 

d. Outertecthof upper jaw decidedly enlarged; <U»rNil spliieH not much ilevated, the longest usually not reaching 

front of soft dorsal, l.Stol.iv; in head. Coloration, grayish-silvery, the dark markings not pronounced and 
often obsolete. 

e. Dorsal rays x-l, 22 to 24; snout rather sliortrr aii<l less j»oiiitc<l than in .V. americanus, 3.5 in head; mouth 

smaller, the maxillary 3 in head. (Vjlomtioii usually plain. sf»raetimes very dark, otherwise as in Mentidrrhus 

americnnun marHnicensU, 178 

<r. Ilorsal rays x-i, 24 or 2ft; snout longer, 3.33 in head; maxillary reaching nearly to middle of eye 2.8 to 3 in 
head; eye small, 2 in snout; teeth villiform, in broad band.s the outer series of the upper jaw very much 
enlarged, larger than in the other spcrirs; veiitrals short. 1.5 in iK'ctoral; pectoral 1.25 in heafl; caudal 
with the broad rounded lower lobe hunger than the acute upper; scales all ctenoid, those of the brea.'it 
larger and regularly placed. ('ol<»r, gmyish-silvery. with ob.s(ure darker (rlouds along the back and sides, these 
marks forming dusky bars, running obliijuely forward and downward U) considerably below the lateral line, 
these often obsolete; the bar at the nape sjublle-like; lining of gill-cavity du.sky; pectoral yellowish, dusky at 

tip; an obscure dusky streak along the lower part of side running into lower IoIh' of caudal amcricanus 

d(L Outer teeth of upi)er jaw le.ss enlarged; spinous dorsiil elevated, the longest spine reaching past fnmt of so.t 
dorsal, its length 1.5 in head; eolorntion strongly niarke<l. ImkIv scarcely silvery; eye small, 2.33 in snout, 2 in 
interorbital area, alxmt 7 in head; snout long. l)luntish. 3.s in head; mouth large; maxillary reaching middle 
of eye, 2.Hin head; pectoral 1.11 in luad. ('<»lor dusky-gray above, sometimes blackish, the back and sides 
with distinct dark oblique crossbands nnining downward ami forwanl, the anterior one at thenapo extending 
downward, meeting the second and tlius forming a V-shai>e<l blotch on each side; a dark lateral streak 
bounding the i>ale color of the belly, most distinct po.steriorly and extending on lower lobe of caudal; inside 

of gill-cavity scarcely du.sky ; pectoral dark taxatili* 

Umbrula: 

bb. Gillrakers present, very short and rather slemler; lower pharyngeals rather )»nMid; .some or most of teeth molar, 
that is, enlarged, with thickened rounded heads, the molar teeth covering at least anterior i>ortion of bone; 
teeth in outer series of upper jaw scarcely larger than the others; scales on )>reast small lUtoralig 

178. Menticirrlius martinicensis ((^uvier & Valencienne.s) . Jewtfhar]) Drummer. 

Head 3.3; depth 4; eye 7; snout 3.7; maxillary 3; mandible 2.S; interorbital 4.2; preorbital 6.3; 
D. x-i, 24; A. i, 7; pectoral 1.4; ventral 2.2; caudal IM; waloH (>-o4-12. Body quite elongate, back 
considerably elevated, ventral outline nearly straight; head small, conical, upi)er profile gently convex; 
mouth not large, inferior, maxillary reaching: i)ast middle of eye; outer teeth of upper jaw considerably 
enlarged; snout projecting l)eyond mouth; spinotis dorsal small, spines slender and pf>inted, but not 
sharp; soft dorsal very low; anal very small; i)eitoral large; caudal with an emargination in upper lol)e, 
lower lobe the longer; lateral line almost straight except at ends, ]»arallel with outline of ba<'k. 

Ck>]oration usually plain, sometimes very dark; back and sides usually with oblique dusky bars. 
Our specimens are pale IkjIow, darker above, and show few definite markings; there are faint oblique 
dark lines following rows of scales; tip of jKictoral and veutrala and eilge of anal nearly black. 
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Known from the West Indies to Patagonia; very common on the Brazilian ooaot, where it replacwi 
the i'lofM»ly nOatwl .V. ammmniM, from which it is not well separated; recorded from Jamaica, Mar- 
tinique, and Rio Janeiro, and obtained by us in the San Juan market and at Palo Seoo, Porto Ricx>, 
where it is probably not rare. It is a fair food-fish. 

CmMna martiniceiusU Ciivier & Valeneieuucft, Hist. Nat. Poiw., V, 186, 18»0, Martinique. 
Vmbrina grociWi Ciivier & Valenciennes, Hist. Nat Polss., V, 189, 1830, Brazil. 
Vmhrina arenata Cnvler & Valenciennes, Hist. Nat Polss., V, 190, 1830, Brazil. 
rmhrinajanuaria Steindachner, Ichth. Beitr., V, 122, 1876, Rio Janeiro. 
MefUicirrhuB martinicensin, Jordan & Evermann, 1. c., 1473, 1898. 

Genns 108. ECtUES Blooh. Bibboii-fiihei. 

Body oblong, (X)mpre88e<l, back much elevated anteriorly, rapidly tapering to narrow CMidal 
peduncle; mouthsmall.lower jaw included; preorbital wide; snout with slits and poree well developed; 
teeth all villiform, in broad bands, outer scarcely enlarged; preoperele with a fringed border and 
no bony serrae; scales small, irregular, with smaller ones intermixed, extending on soft fins; gillrakem 
few, short, and slender; dorsal fin very long, of 9 to 15 close-set spines and 36 to 55 soft rays; anterior 
injtemeurals closely wedged in behind occiput; anal small, its spine small; caudal rhombic; pyloric: 
ca?ca few; vertebra? 10+15=25. 

This genus is one of the most remarkable in the family in reapei-t to form as well as to the 
coloration of its species. 

a. IXontal rays x to xii-i, 36 to 46, fln^t 4 to 6 of the iiiterneurals wtMlgod in Ix'tween neuralit of Meeond and third 

vertebnfi. 

b. Profile steep, but not vertical: distance from nnout U) flr«tdon<al Kpine about equal to depth of body. 

r. lH>rMal spines little elevated, not nearly as long as head; Itack arehe<]; dorsal with 38 to 41 soft rays; color variaoal j 
dusky or gray, with at least traces oi about 7 length wiw streaks; depth 2.6 to 2.75 in length .... aruminatuSt 179 

rr. Dorsal spines elevated, longest 2.75 in length of lK)dy; soft parts of vertical fins with white spots; body robiut, bftck 
much compressed, general form much as in Efjues actiminatus, but caudal peduncle deeper and morecomprewcd; 
pectoral and ventral short and e<iua1, 1.14 in head. Ck)lor, dark-brown, a light bar in front of eye exteodins 
around chin, a second pale Imr extending around head immediately behind eyes, a third extending from in 
front of dorsal over base of pectoral; a light bar along base of soft dorsal; a light l>ar extending from behind 
elevated portion of spinous dorsal downward, dividing into two, the branches running straight back, upper 
branch to beginning of last fourth of soft dorsal, lower branch to Imihc of (»udal; 2 or 8 light, nndalmtinir 
longitudinal bars below thesi>; fins all dark brown, vertical fins with many whitish stellate spots. Head 8.75 in 
length; depth 3. D. xi or x ii-i, 46 puttdahu 

Itb. Profile very steep. Body deepest below first dorsal spine, thence rapidly tu|K.'ring to narrow caudal peduncle. 
Color, olivaceous, 3 dark -brown longitudinal bands along side, middle one from eye backwani reaching^ tip* of 
middle caudal rays. D. x-i, 37 ptUchrr 

an. Dorsal rays xiv or xv-i, 53; about 9 intemeural.M wedge<l in In'tween neurals of 8e<?ond and third vertebrse; pro. 
file almost vertical; body highly variegated, with- ribbon-like oblique bands tawtoiatfu 

170. Equea acuminatua {Blo<*h & Sithneiiler) . '*/^<Tr/ti//o" or ''Brrgudo.^^ 

Head 3.1; depth 2.H; eye 3.8; Hnout4.1; maxillary 2.0; mandible 2.4; interorbital 4.2; preorbital 
5.2; I), x-i, 39; A. ii, 7; pectoral 1.5; ventral 1.5; .«caU»8 alxmt 50. liody elongate, compressed 
posteriorly, back nmch elevated, ventral outline nearly straight; anterior profile straight from front 
of dorsal to upi)er part of l)lunt snout; mouth Hio<lerate, low, maxillary reaching middle of eye, lower 
jaw included, teeth in bands, outer row in upper jaw enlarged; Hoft fins all more or Ichh scaly; gill- 
rakers short, not iM)inte<l, f5-| 8. 

Color in spirits: E\'erywhere dark brown, with i)ale longitudinal stripes, as follows: two from 
region of iiA\w nc»arly confiuent at middle of soft (lorsal; one from a little alH>ve eye to last rays of »oft 
dorsal; one fn>ni upiK.»r edge of eye t<» upper e<lge of (.-aucial jMHluncle; two from near l^ase of ]XH!toral 
to )jai<t» of caudal, the upi)er of these extending faintly across head to eye. 

This siKH'ies ranges from South Carolina to Bni/.il; it ha.'^ I)een recordcMl fn)iii Key West, Tortugas, 
and Jamaica, and wa^ o])taimMl ])y us at Arroyo, Porto Kico, from which place we have two specimens, 
cnich 6 inclu»s long. Valued as foo^l. 

(irnmmiitttif (iniinin'itti:( Blo<'h A: Schnfid«T, Syst. Irhth., IM. 1S(H. no ItK-ality; after Soba. 
tj]U*9 ItnnituA Cwxh'r ik Valenciennos, Hist. Nut. Toiss.. V, ir>9, IKU). Brazil. 
Equm acumirtntuf, JoTi\an & Evermann. 1. c, 11H7. isys. 
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Family L. POMACENTRII)>E. The Demoiselles. 

Body short, deep, compressed, covered with ctonoiil waU*? of varyinj? size; lateral lino wanting 
posteriorly; mouth small, usually with rather strong teeth, either eonitt or incisor-like; vomer and 
{wUatines toothless; nostril single on ea<!h side, nearly round; prtH)perc]e with its iwsterior e<lge largely 
free, serrate or entire; preorhital sheathing the small maxillary; dorsal fin single, with numerous 
strong spines, spinous portion longer than soft, which is similar to soft anal, l)oth finss<»ly at Ijase; anal 
spines 2; ventral fins thoracic, i, 5, anti»rior rays hnigest, usually filamentous; a scaly appendage at l)ase 
of ventral. Lower pharyngeals fully unittnl; hranchiostegals 5 to 7; gills 3.5, slit l)ehind last gill very 
small or obsolete; gillrakers rather long and slender; no lahyrinthifomi appendage; air-bladder and 
peeudobranchite present; pyloric cjeca 2 or 3; gill-membranes free from isthmus. Vertebra? 12+14=26. 

Fishes of tropical seas, similar in mode of life to the Chaiodoniidff^ feeding on small marine 
animals and plants in the coral reefs. Genera 15; species about 180, most of them too small to be used 
as food. They are very active in life and the coloration is usually brilliant, sometimes changing much 
with age. The family shows strong affinities with the Jxihridie in its gill-structures and pharyngeals. 
In other respects it approaches the Kyphomdiv^ while the unique character of the simple nostril is 
shared with the dchlida; only, from ancestors of whitrh group the Pomact7i^nc?« are probably descended. 
I. Scales lar^, 25 U> 40 in lengthwise series. 

POMACEHTRIXiK: 

a. Teeth fixed, conical or inci>M)r-like, covering nearly whole free ed^e of each jaw; carnivorous Hpecies. 

b. Teeth conical, in two to four series, outer enlarj,M'<l ami bluntish: preojHTele entire: scales large; body ohlong, depth 

2.5 to 1.33 in length; lateral line wunling on tail Chromir 

66. Teeth more or less flatten<Hl or ineisor-like, in one or two series. 
C. Proopercle, and luually preorhital al«>, sharply sirnitr. 

d. Teeth entire, strictly uniserial in each jjiw; preorhital not very «leep, its edjre not iiot<rhe<l; siiotit waly; lower jaw 

naked Eupomackntrus. 104 

cc. Preopercle and preorhital strictly entire; snout naked. 

e. Teeth emarginate or Y-shaiwd Abudefduf, 106 

M ICROIIPATnODONTIN JE : 

aa. Teeth movable, incisor-like, in one row on frr)nt of each jaw; lower jaw weak, with teeth along its front only; 
preopercle and pn»orbital entire; snout sealed alni(»st to lips; preorhital notched behind nostril: lower limb of 
preopercle scaled; soft dorsal and anal elevated; caudal deeply forked; soft anal rather long, of 14 or 15 rays; 
herbivorous species MicBoePATHODON 

Oenns 104. ETTFOMACENTBUS Bleeker. Pescados Ainles. 

Body ovate, <leoi>, and eonii)re8.'<e<l, profile .steep, usually roiindwl. Head moderate, nearly as 
deep as long, snout scaly, lower jaw nake<l. Mouth (\u\U' small, terminal, jaws c*qual; each jaw anned 
with a single close-set series of com]>ressed, inimova))le t(vth, which are truncate at tip. (Tillrakers 
long; prpojH^rcle more or less serrate; j)reorl)ital serrate. Scales large, strongly ctenoid, lateral line 
running parallel with l>ack to near end oi dorsal tin, at which \H)\ni it ceases. Dorsal fin (tontimious, 
with 12 or 13 low stout spines; memhnme of spinous dorsal usually not deeply incise<l nor lobed; 
soft part more or less elevate<l, its last rays j:nulually shortened; lower limb of prtHjin^rcle usually more 
or leas scaly; preorhital narrow, without ileej) notch; anal fin similar to soft dorsal, with 2 spines, of 
which the second is much the larger; soft rays 12 to 1(>; dorsal sjjines with a sheath of large scales, 
memhranes of both dorsal an<l anal covere<l high u^> with small scales; caudal fin more or less forked, 
lobes rounded; lower pharyngeals triangular; hraiichiostc^ls 5 or 6. 

Species numerous in the tropical w»as, chiefly American, and extremely variable in form and 
color, the brilliant coloration apj)arently dejKjndc^nt on surroundings. The species are little known 
and the classification of those* foimd in the West Indies is not wholly satisfactory. 

a. Upper anterior pn>flle of head nnrhed. 

b. Depth of body moderate. 1.7.') to 2.25 in length, without eaudal. 

e. Lower poiiterior half of body dark, like anterior half; enudal tin mostly dusky. 

d. Pectoral fin not edged with white. 

e. Depth of body 1.75 in length of liody (without caudal): .side with faint erosH-streakH aduMus 

«. Depth of body 2 to 2.25 in length. 

/. Opercle without diatlnct dark spot; eaudal not tipiKMl with orange. 
g. Anal without distinct blue spot in its posterior axil, except in young. 
h. Head with few If any small accessory ncales. 

i. Base of pectoral without black spot or with but one fufcus, 180 

» of pectoral with two black spots diencxutt 
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g<j. Aiial with a bluhth iipot at ba»e of la^t ray; head and flns much npotted with blue amalia, lAl 

Jf. Operclc with a distinct dark 8pot above; pectoral with a dark spot; tips of all fins orange aiapkoru» 

re. Ix>wcr posterior half of body unlike anterior part, being more or leiis abruptly bright-yellow; caudal fln hright- 
yellow; umially a blue npot at Imse of last ray of anal. 

j. Keglon below lateral line with many blue spots leueoatietmt, IW 

JJ. lU^on below lateral line with few blue spots or none. 

*. Back with two round du»ky spots on each side Jkartvemltr 

bb. Depthof body about 2.75 in length; posterior half of hotly yellowish; fluH with more or U*i«t yellowiah parHlHJt 

aa. Upper anterior profile of head ntraight, not arehe<l: lM)dy and t\un mostly dusky, with jmle spot* plan(fnmt 

180. Eupoxnacentrus fuscus (Cuvier <fe Valenciennes). Broun On^keye Pilot; Maria MolU 

(Plate 27.) 

Head 3.5; depth 2.5; eye 3.4; wiout 3.5; maxillary 3; D. xii, 15; A. ii,13; Hcales 2-28-9. Body 
<>onipre88edy anterior profile steep and evenly convex; dorsal and ventral outlines similar; moath 
moderate, little oblique; maxillary reaching anterior border of orbit; jaws equal; teeth in a single series 
in each jaw, incisor-like, and closely placed; preopercle and preorbital serrate; gillrakers small, weak; 
scales large, ctenoid, reduced in size on head; snout, opercles, and cheek scaled; lateral line (xmcoiTent 
with back to below middle of soft dorsal, where it ceases. Fins rather large; longest dorsal spine about 
2 in head, dorsal rays elevated, longest 1.2 in hea<l; second anal H]>ine 2 in head; soft anal similar to 
soft dorsal; caudal forke^l, lobes equal, about 1 in lujad; iHM'toral rather long, reaching vent; ventrals 
long and ix)inted, |>a>«ing vent. 

Color, dark- blue al)ove, light^Toii tht* sidw and under i>art**; side of head and Ixxly with some 
yellowish, under ])arts with purple tinge; in sonu* sptHjimens the general color Im dark-brown or nearly 
black; edges of scales dark, forming narrow dark verti<»l bands, but in most specimens these are 
entirely absent; dorsal and anal fins dark-bluish or olivaceous at base, the margin brighter blue; caudal 
dusky or pale, usually with some yellow at base; pectoral and ventrals gretiiiish-olivaceous, no black 
spot at base of pectoral, no dorsal ocellus an<l no white spot at base of la^st anal ray; no bluish or whitish 
siK)t** on hea^l or Ixnly. 

This specie may be distinct from E. anali^y or the latter may l>e simply an individual color varia- 
tion from the typical form. The specrimens which we reft»r tf) E, fiufciut were obtained by us at 
San Juan, Aguadilla, and Ponce, and by Mr. Gray at San Creronimo. 

Found in the West Indies south to Brazil and north U* Key West. The least common of the three 
species of Eupomacfnirun which we rwrognize from Porto Rico. 

I\)m<iccnlrmi /uitciuf Cuvier <t Valenciennes, Hist. Nat. PoIjw., V, 432, 18.%, Brazil. 
Ihymncmtrua variabUis Castelnau, Anim. Nouv. ou Riires, Poi»s., 9. pi. S, flff. 3, IST^i, Buliia. 
PtymncrtUrus ntriicyanam Poey. Menioria.««, II, 190, ISCO, Havana. 
Kupffmnrtntrus/u9CiiM, .Ionian A: Evermann, I.e., 1552, 1898. 

181. Eupomacentrus analis (Poey). 

Head :{.2 to 3.5; depth 2 to 2.4; snout 3.2 t^) 3.5; eye 3.2 to 3.5; maxillary 3.2 to 3.75; mandible 
3.75 to 4.25; interorbital 3.25 to 3.6«; preorbital 7; s<»les .•i-28-8; T>. xii, 15; A. ii, 13. Bcxly rather 
deep, strongly compre8se<l, anterior i)rofile steep and evenh convex; int<.*rorbital area strongly convex; 
eye usually a little greater than snout; mouth small, slightly oblique, jaws e<]ual; teeth in single 8t»rieis, 
incisor-like and close-set; maxillary scarcely reaching vertical of anterior part of orbit; gillrakers 
slender, weak, and short, length less than diameter of ])upil; preopercle strongly serrate; preorbital 
also s(»rrate, but less distinctly so; scales large, finn, and strongly ctenoid ; lateral line Ix^nning at the 
upjHT edge of o|H»rcular oi)ening nmning parallel with dorsal outline to ln^neath middle of baro of 
soft dorsal, when* it abniptly tenninates; top of head and snout densely s<'aU*<l, scales smaller than on 
side; ojK'nrle and pre<)jKTch^ scale<l; chin nake<l; bases of dorsal and anal tin:* den.»«*.'ly s<*altHi; mem- 
branes of caudal fin c<>vere<l with very small s<'ales; dorsal spines strong and shaqi, length of longest 
1.8 to 2 in head; H>ft <lorsal wit*» 'ts middle rays clevat(Ml, their length 1.2 to 1.4 in head; first anal 
spine very short, s<H*f»nd much longer and stronger, its Icnjrth 2 in head; soft anal .*<imilartr> soft dorsal, 
its longest rays alMnit 1.25 in lua<l; |H'ctonil broad, short, s<-arccly reaching vent, length al)out 1.2 in 
hea«l; ventral longer, tips of (uiter rays pa,«sing vent, alM)nt etjual to length of head; caudal forke<l, 
np]xT loU' the lonjrer, usually somewhat longer than head. 

Cnlor in life very variable; bark and ui)per j>art of side u.-jually <lark-hlne <»r bluish, l)ecoming 
somewhat paler on Inwer part nf side and Ix'lly; lu'ad dark-blue; sonietiines l»o<ly isadark brown, with 
sranely any tnne «»f blue; in other six?cimen.s the color i.s a suoty blue-black in life, under partti 
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scarcely paler; scales on anterior jiart of side sometimes with a long confipicuous bronze-olivo spot; 
head, side, and bases of vertk;al fins usimlly with small sky-blue spot^, these spots frequently in life 
inclimng to black, in alcohol bec^oming at first more intense blue an<l later fading to white; the abun- 
dance of these spots varies greatly; in larger individuals, from 8 to 4 inches in length, the spots are 
greatly reduced in nuralxjr, sometimt's almost wholly al)Hent; mort* abundant in individuals 2.5 inches 
or under in length, sometimes profns<»ly so. Sf>ot*iJ on anterior i>art of head sometimes take the shape 
of narrow lines or oblong blotchc»s; a lanre blue ]>lotcb at liast's of upper j)ectf)ral rays, l)ecoming black 
in alcohol; a lai^ black blott^hon middle of anterior dorsjil rays, sometimes quite round and surrounded 
by a narrow blue bonier; a small blue spot, fading to white in alcohol, near Ixase of last anal rays. 

Seventeen si>ecimens, varying from 3 1<^)3.5 in<rheH in length, collected at Ponce, February 1, were 
quite uniform in coloration; they eatrh show a few white spots, scmie very faintly, on side and 
occasionally at base of anal; none noticeable on lieii<l or fins; a white spot present in every case on last 
anal ray at base; a single black s|)ot at Ijase of ui)i)er pectoral rays; dorsal ocellus showing distinctly 
on only three orfour specdmens; caudal usually pale, yellowish on two specimens. Seven s))ecimens, 3 
to 4 inchesin length, collettted at C'ulebra Island, February 11, were each profusely covered with pale-blue 
orwhitish six)ts, most abundant on he^id, dorsal, aii<l iKise of cau<lal an<l anal; s(>ot at ])ase of last anal 
ray always present; black sj)ot at Iwise of i)ectoral somt^tinu^s oljscure; dorsal ocellus usually present; 
caudal pale or yellowish on three or four of the 8pe<!imens. Nineteen specimens, somewhat smaller, 
collected at Fajardo, Febniary 17, closely rctsemble th(^ Culebra specimens; some of them, however, 
resemble more cloetdy specimens from Ponce in the less numerous spots; the bluish-white spot at 
base of last anal ray is always pn.»sc^nt, anrl most of the specimens show the <lorsal ocellus. Twenty 
other specimens from Fajanlo, ('ollecte<l on same date and of smaller size, are much more prf)fusely 
spotted; the dorsal ocellus is more distimrt and the caudal fin more yellowish; the lower part of sides 
an<l the belly are jmler. These si>eciniens show a neiir approach to ?j. lencostictiu!. Four specimens 
from Mayaguez, each alxmt 2.5 inches long, are profiwely 8]>otte<l like those from Culebra and 
Fajardo, but the general color is much darker; white si)ot on anal an<l black one on l>a8e of pectoral 
presejit; the dorsal ocellus is fairly distinct. Kleven sj>ecimens from I^lerto Real, ea<:h 3.5 inches long, 
resemble closely thost* fmm Ponce in having Init few sjM)ts; white spot on anal and black blotch at 
base of pectoral lx>th present; dorsal ocellus evident in only six of eleven specimens; caudal peduncle 
and fin usually yellowish. Three small specimens from Ilucares are profusely covered with small 
blue specks and agree with those from Culebra. 

In our collections from Porto Rico we have what we provisionally i<lentify as three 8i)ecies of 
JCupomacetitruSy namely, K. fnf<rui<y K. aintlii^, and K. kucoHtirfuA; but we are not at all sure that all three 
of these should not l>e united un<ler one si)ecies — A\ fnseus. The color variations and intergradations 
are most perplexing. In the field, fresh si>ecimen8 sometimes show a most diverse coloration, but 
when brought into the lal)oratory these differenws, to a very large extent, disappear. In life the 
caudal ];)eduncle, caudal fin, and under j)arts are incline<l to l)e more dc»cudedly yellow than in a]a>holic 
specimens, but this is not always true. In some instances, as, for example, the majority of specimens 
obtained at P<mce and Fajardo, the under parts an* scarcely less dark than the upjKjr. As a general 
role the younger individuals are more profusely covered with brilliant sky-blue si)ot8 than are the 
older ones. As already stated, these s]K)ts apix^ar in life as bla<;k or very dark-blue, but in akx)hol 
they invariably fade first to sky-l)lue and finally to white or bluish-white; the si>ot near the l>ase of 
last anal ray is usually bluish-white in life, fading to white in spirits. 

The blotch on base of pectoral is sometimes bluish, but usually black. Some of the spots on 
anterior part of head are oblong or linear; the blotch on anterior soft rays of soft dorsal is usually black 
and irregular in form, though fre<iuently it is l)eautifully ocellated, the Iwrder Iwing a narrow line of 
bright sky-blue; this ocellus is always present in young examples, but frequently disappears in those 
of laiger size. Except in a very few specimens, which we refer to E. /iwctw, the spot near the base of 
the last anal ray is always present; except on certain spe<umens, which w^e refer to E, leucoiftictus, and 
whose colors agree closely with plate 28, there is no shaq) contrast between the color of the upper 
and the lower parts, but where there is any differencn; at all it is through the gradual change from 
the dark of the back to the lighter of- the ventral parts; except for the constant presence of the spot 
upon the anal fin, the specimens which we refer to E. analis would agree equally well with the 
prescriptions of E.fiutruB; but as we have found no si)ecimens without the anal spot, it 8t»ems best at 
present to regarrl the two forms as distinct. To juscertain the true relations of these species careful 
field studies in many different hK-alities in tin; West Indies are ncH!eAMary. 

F. (\ B. 1000—15 
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TIii« «i)ec'ies attains a lenjutli of 3 to 4 inehen. 
as may be seen from the api>ended table: 



It8 proportional measurements are quite oonstant. 



Comparative measure metilH of 3S specimens of Eupomiwentrun annlU. 



LotAlilv. 



fiu 



Vtmee 

Do ' 

IK) 

Do I 

Do 

I>o , 

Do 

Do 

Do 

Do I 

Do 

Do 

CuU'bra 

Do 

Do 

Do 

iHi 

IK* 

IK. 

Fttjardo 

IK> 

Do 

IK> 

Do 

Puerto Reiil . 

Do 

IK) 

IK) 

Do 

Do 

IK) 

Do 

Do 



I 



S iS. 



2-J 3.18 
C8M| 3.5 i 

689 3.5 1 

690 3.25 

691 3.36 

692 3.25 
693; 3.25 
6^1, 3 
(>95 3 
696! 3 
697, 3.5 
69h' 3.251 
.>;K- 4 I 

7IJU. 3 



3.2 I 2.131 3,2&l S,5 3.5 
3.5 1 2.13 3.a it2EJ 3.25 



3.5 2.4 

3.4 51 

3.5 I IM^ 



2.1 



3.25 
3 

a- 

2.5 



704 

TllCi 
7W» 
707 
70H 
7W 
710 

lis 

74Ji 
7^, 
741 
TW 
75» 
754 
7fi& 



X37 
3.2ft' 
3.35 

a.6 

S 
6.5 

«.n 
8.6 
fi 
8,5 

8.37 
«.37 
8.& 
3. 25 



3.4 
3.4 
3. 25 

3.4 I 
3.4 

3.5 ' 
3.25 
3.25 
3.4 
.3.5 
3.1 
3.33 
S.4 

a.4 

H4 

s. 

3.4 

3.2 
9.1 

3.5 
3. 

a. 

a. 2 



2.4 

IS 

2.2ft 

2.25 

2,25 

2.4 

■2-25 

2,afiJ 

2.4 

2.4 
2.4 
2.3 
2.6 
2.1 
%l 
2.4 
2.4 
2.2 
2.5 
2.1 
2.4 
%2 
2 



3.2 

3.2 
3.25 

3.2 

a. 2 

3.fi 

a,75f 



s :^ 



I 



I I' 5 
I I' I 



Doraal flti. 



Anal fit). 



S.5 

a 

5,5 
3.5 

a.1 

3.1 

a. 5 

3.5 
3.5 
3.4 
3.5 
3.6 
3.3 
3.6 
3.5 
3.5 
3.6 
3,5 



3.2 
3.25, 
3v5 
3.5 

a.2& 

3.5 
3.4 
3.4 

3.& 
Jl.fi 
S ^' 
3.1 
3. 2 
8.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.2 
3.5 
3.7 
3.7 
3.5 
3.5 
3.5 
.3.5 
3.5 
3.5 
3.7 



3.25 

».& 
3.5 

3.5 
3.5 

3.4 I 
3,5 

3.5 I 
3.75J 

3.1 

3.5 , 

3.25 

3.25 

3.25 

3.1 

3.2 , 

3 

3.5 

3.5 

3 

3.5 

3.6 

3.6 

3.5 

3.4 

3.4 

3.4 

3.5 

3.5 1 



4."^^n 3.25 

3.75 3.25 

3.75 3.6ti 

3.25 3.5 

4.25 3.75 



3.25 

13.75 
3.5 

, 3.5 

' 3.25 
3.5 
3.5 

I \i 

3 

^^! 

3.5 
3.25 
3.5 I 
3.5 I 

3.2 1 
; 3.6 

3.4 ! 

3.4 

3.5 

3.5 

3.5 

3.5 

3.3 

3.3 

3.3 , 
, 3.5 



6 2-29-l<i 
- 2-2H-8, 



7 3-2H-«! 
7 3-29-«, 
7 3-2H-«' 
7 3-2W*' 
7 3-29-8 
7 3-29-8 
7, 3-29-8 
7 2-28-8 
71 3-28-8 
7, ;mih-^ 
7 2-1'*^] 
7 3-2H-8 
7 3-2)M« 
7 lh2li-9 
7 

7 3-2»-9 
7 3-28^ 
7 2-27-9 
7 ^^'m^ 
7 3-2SMI 
7, :W2S^ 
71 3-2EMi 

7 it-an-y 

H-29-^ 
3^2!W4 

3-:i9-^ 
3^29^ 



,2 



XII. 15 
XI 
XII, 15 
XII, 15| 
XII, 15: 
XII. 15 
XII. 15' 
XII. 15 
XII, 15 
XI, 15 
Xll,15| 
XII. t.'* 

xn.ifti 

Xn.151 

xnj5| 

Xil,15' 

xn,i5i 

XJI.H 
XIIJj' 
XtlpI 
XII ■ 
XII 

XII, 151 
XtM5 
XUJ5 
XII, 15 

xiij?H 
xn.i5 

XIJ.l5^ 
XlMd 

xn.i.T^ 

xn.if* 
XII. ir» 



C-2 
3« 



1.8 
1.66 

0) 

i.*8* 
1.8 






1.25 
1.25 
1.4 ' 
I 2,^ 



3^ 



■J 


l.ii 


'i 


L25 


2 


1.25 


2 


1.2 


2 


1.2 


2 


L2 


a 


l.I 


2.1 


1 


1.75 


1.1 



,m 1.5 

.l« 1.7J 
,15! 1.6 



2 
1.4 

1.75 
1.5 

1.7.5 
1.6 
i.<i 

1.6 



1.7^ l.l 



1.75 1,1 
1.7.5 1.1 
1.75 1.1 
I.7.'>, 1.25 
1.75, 1 
1.6 I 1.1 
1.6 I 1.25 
1.75, 1 
1.75 1.2^1 



tt,13 2 

11^ 13( 2 

11.13 i 

11.13 2 

n,ia!2 

11,13 2 

[1.13 2 

tlJ3 2 

u.ia 2 

11,13 2 

nj3 2 

11,13 2 

11,33 1.9 

U/13 2 

11,13 2 

nj3 2 

11.13 2 



11 J3 
11,13 
fl.U 
11,13 
11.13 
JI.IH 
UJ^, 
11.13 

IIJ3 
UM 

nj3 
Tija 

l!,13 

nj3 



i,ai I 

L2 i 



1.7S 

2 

1.4 

1.75 

1.75 

LT5l 

L75 

1.5 

1.75 

1.75 

1.75 

2 

1.75 

1.75 



1.2 

1.4 1 

1.5 
1.4 

1.4 
1.2 
L25 
hi] 

1.2 

i.a 

Ll 

1.4 

1 

1.2 

1.2 

1.2 

1.2 

1 

1.2 

1.1 

1,1 

L2 

1.4 

1.2 

1,2 I 

1.2 

1.4 

1.2 



11 
.2 1 



2fHl. 1 



2 
2 

2 
2 
2 

1 j'.wi 

17 .K7, 

1 I .«7| 
171 .87 
261 , 
251 
26,1 ' 

2 .87i 
2 .M' 
2 1.2 ! 
2 .«7i 
S : .871 
251 

1 
251 
25-1 

•25:1 
251 
251.4 



I 
I 



I 

.If7 



.«*7 
.1(7 
.«7 
.KT 
.75 
.K7 
-»C 
.K7 

I 
.75 

I 
.H7 

1 

.K7 

.S7 
.>7 



.H7 

.>'7 



» Broken. 



\Ve.**t Indies north to Key West; hitherto rejrarded as only from Havana an<l Key WeHt. Nim»ty 
I)er cent of the si)ecimen8 of this jrenus obtained by us are referred to this species. Si)ceimen8 were 
obtaine<l at San Juan, Ajniadilla, Mayaj^ez, Puerto Real, (iuaniea, Ponce, Hucares, Fajanlo, and Cule- 
bra; it was exceedingly abundant at Culebra, Fajanlo, and Ponce alx)ut the coral reefs and around 
the little islets, every haul of the st^ine securing several. At Fajardo they were particularly common 
among the algie on the west side of the small keys off the Playa. 

Pffinnrcntnut anali$ Pot'.v, S.viioitsis. ;i27, 18t)7, Havana. 
EHpomnttntnin annlii*, Jordan <& Evormann, 1. e.. 15.'>4, 1898. 

182. Eupomacentrus leucostictus (Miiller & Troschel). Bean Greijonj; Cockeye IHlot; Black PiUd. 

(Platk 2h.) 

Hea<l 8.5; <lepth2; eye.S; snout 3.75; ma.xillary 8.75; interorbital 3.75; preorbital 6.6; D. xii, 15; 
A. II, 13; scali^ *2-21)-10. B<xly conipres.»<(Ml; dorsal and ventral outlines similar; profile convex, but 
U'ss stt»ep than in K ftisms nr E. analis. Mouth uKwierate, maxillary n»aching anterior part of orbit; 
jaws eciual; tcM'th in a single' band in each jaw, incisor-like and dose-si't. Pn^ojiercle and preorbital 
distinctly serrate; scales large, linn, strongly ctenoid, re<luced in size on head; snout and side9 of hea<i 
completely si'aled: lateral line U'ginning at upj^er end of gill-oi)ening, arche<l, gra<lually approaching 
dorsal <iutlineas it procce<ls backwanl. ceasing undermid<llo <lorsalrays; tins UKnlerate; longest dorsal 
.^^pines nearly 2 in head; middle rays of soft dorsal elevated, alx)ut 1.4 in head; second anal spine long, 
.--trong, and gently <-urved. 2 in hea<l; soft anal similar to soft <lorsal. the niys somewhat longer; (.audal 
forked, lo])e8 alxmt e«jiial, ui)iK'r sometimes sligiitly the lunger; pectoral short, scarcely reaching vent; 
ventral short, reaching scarcely past vent. 
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Color: Top of head and back rittli dark-blue, sides* and under parte abruptly lemon-yellow, thia 
yellow extending over side of head, entire side of body below lateral line and to some extent above it, 
and entire caudal peduncle an<l caudal fin; side of head and anterior part of body as well as top of 
head and dorsal region with numerous small pale-blue spot*^; similar spots on spinous dorsal and 
anterior soft dorsal rays, as well as a few on anal fin; a large black blotch on middle anterior dorsal 
rays, not ocellated. Posterior half of dorsal and anal yellow like caudal ; pectoral pale-yellow; pale-blue 
spot near base of last anal ray; a small black blotch at base of pectoral. In life the pale-blue spots on 
top of head and upper part of side ai>i)ear white by contrai*t with the darker-blue ground-color, those 
on side of body and head api)earing bluer. Along the lateral line are sometimes present a few small, 
oblong dark spots. The coloration of this Hi)ecies is extremely variable; usually the colors are about as 
given above, but some specimens showe<l a gra<lual encroachment of the blue of the back upon the 
yellow of the sides, thereby approaching the general color-jjattem of what we have called E. analis. 

The extreme fonns of this species and of E. nualin are remarkably different and one would not 
hesitate to regard them as entirely different s|)ecies, but individuals taken from different places and of 
various sizes, show very ])erplexing variations. It has, however, been impossible to show that these 
variations present actual intergradation, and for that reason we ])refer, for the present, to recognize 
the species as distinct. 

Found in the West Indies north to southern Florida. In Port^) Rico we obtaine<l specimens at 
San Juan, Puerto Real, Culebra, and Guanica. While fairly commcm, it is apparently much less 
abundant than E, analis. 

i\»imicpn<nMfeuoo»/irf?/« MiilliT ife Truschfl. in Schotnhiirj^k's Exc. Barlmdos. G74, 184M, Biirbadofi. 
Potna(xniru« caudalu Pocy, Syn«>i>.sis. wis, isc.T. Huvtuia. 
Pvmacentnu xarUhurus Poey, Meniorifis. II, 10(). INW). Havana. 
Pwnacentrua dorsopunicans l\>ey, Synopsis. :ji?><. \hi',l, Havana. 
Eupomaccntrus leucostictus, Jordan & Evcrmann, 1. c, l.V>, isy.s. 

Genus 105. ABUDEFDUF Forsk&l. Pintados. 

Body deep, compress<'d, covered with larjrc ctciioi<l ncales; snout without scales; preopercle and 
preorbital entire, lower limb of prcopcrcIc scalclcss; 3 to 4 rows of scales l)etween lateral line and 
dorsal; teeth compresscnl, fixed, more or U*ss distinctly eniarginate, in one series in each jaw, those below 
occupying most of free edge of jaw; jaws snl)c<iual. Dorsal u.sually with 13 spines, the last slightly 
shorter than metlian ones; })ranchi()st('<,'als 5 or (>; i)yl<)ric ca*ca 8. Ix)wer pharyngeals triangular. 

Species numerous, often brij^htly coIohmI, about coral nn'fs in the tropical seas. We exclude 
from this genus all the s])ecies formerly referred to (ihfj)fii(lodon, in which the teeth are in more than 
one series, and also thase in which the snout is scaly or the lower pharyngeals not triangular. For 
these forms different generic names, Ifrmiifhtphi'ioflon, Amhliff/h/phidodony GhjphidodoniopSy etc., have 
been defined by Bleeker. The genus StcffOfdcs .Jenyns {imfjnvntni<) is also very close to Abudefdufj but 
it seems to have entire teeth, and the snout and tins are densely scaly. The genus Nexilarius is less 
closely related to Abndefduf, 

Glyphwodon: 

a. Preoperele entire. 

6. Preorbital very narrow, its len.'^t brnulth less than impil.evrii in adult; anterior profile of head nearly straight, 
snout rather acute; dorstil .spines 13; anal with about IJ soft rays. 

c. Scales about 4-30-11; green, with about G dark-blue or blackish crossbands; depth 1.75 to 2 in length; anal rays 

II, 12 saxalilis, 183 

EUSCHUTODCS: 

bb. Preorbital broad, its least breadth not less than diameter of pupil, greater than pupil in adult; anterior profile of 
head more or less arched, snout low and blunt, pn^jecting beyond the small mouth; anal rays ii, 10; coloration dull. 

d. Doraal spines 18; scales 27 or 2n. 

e. Color in adult brownish, with green dof*. not distinctly banded; teeth smaller, |J on each side analogus 

dd. Donal spines 12; body with 5 dark cros.sbands, fainter than in A. ^(ixatilis: scales about 25 laurtu 

aa. Preopercle said to be coarsely serrate; dors*il spines V.\: scales ver>' large, 25; body with dark croasbands rudit 

188. Abudefduf saJLatilis (LinuiciLs). Cochyc Pilot; Demoiselle; ''Chiritita^\' "/^/itorfo." 

Head 3.2; depth 1.8; eye 3.2; snout 3.5; interorbital 2.7; I), xiii, 13; A. ii, 12; pectoral 0.9; 
ventral 1.0; eaudftl 0.8; scales 5-28-11. 

Color in spirits: Chiefly silvery, somewhat darker above, top of head brown; side with Qya vertical 
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lm>wii liaiv, lar^v^t bh wi<le a« eye, lirat fnun fnmt of doraal to bawe of iKictoral, second downward 
fn>iii fourtti, fifth, aiui nixth Hpine^, third from ninth and tenth Kpines tcjward vent, fourth fn»ni Uuft 
ppineH to middle of anal, fifth from Hoft dorsal acnNM )>e<lum*le u]K)n anal; RometimeM a faint nxih liar 
uiH)n Iwwe of caudal; firnt four not rt»4U*hing IkjUv; axil dark, fn)nt of liawe of i)Cctoral black. Smaller 
individualK (2 inehen an<l lens) have, in spirits, j^round-color nearly everywhere uniform light-brown, 
nia<le up of nmall pimctulationf<. In life the color is not much different; the interspacos arc braiwy- 
yellow, fading to white on Hide; htwl and fiuH pale-bluinh. 

ThiH H])e<^ies, which reaclK*^ a length of <5 inclien, Ih found in tropical America on lK>th ccjantii; 
abun<1ant in tide-iKxdH an<l alKMit coral reefH from (iuaymaH to Peni and Florida to Uruguay, Init 
much IcHH abundant than the H]>ei;ieH of KupomacnUruH. It iH <ronunon alxnit Porto Kico, but diflicult 
to i'aptUR*, aa it is found chiefly when* net« can not l)e uwsl to advantage. We have Hjiecimens, from 
0.75 to 5.5 inches, from San Juan, Puerto Ileal, and Culc]»ra. 

CturUxlon rtiwla hi/urra,fa»cUtt S. albU, Liiinreiif;, Mur. Adolph. FrtMlorI<'i, I.ivi, " India." 
ChartotUm tumaili* Llnna'as,Syst. Nat., od. X,27f», 175M; aftiT Miis. Ad. Fr. 

CfurtixUfn umuritiihUn'h, Ichthyol., 111,213, pi. 109,1785, Brazil; on a l>ud <IrawiiiK hy rriiicc Maurice 
Vhsr^loH martjinatm Blo<rh,Ic*lilhyol.,III,W,|>1.207,17K7, Martinique; <in adniwiuK by Pluiuirr. 
Glj/phi»Hlon Mourhnrra IjuvikmIc, Hist. Xat. Poiss., IV, M2, 1H03, Brazil, etc.; after variou-s autliors. 
Chaitt^lon mrfftntktt I^c«'*iH'dc, Hi«t. Nat. Poiss., I V,4.'i3, IWIl, Martinique; <»n a drawing' l>y Plumicr. 
(ihjphitUnion tnM*rftrUHl\\l, IYck-. Ac. Nat. S<ri. Phila. 18(K, 150, Cape San Lucius. 
{Hlfl>hol4nifm mxttiHU P«H'y, Fauna I»uertoRiquena.3.%,1881; Stahl,l.c.77 and UVl, lK8;j. 
AbwUJduf taxalUUf,ioTi\vi\\ & Evermann, 1. c, 15<5], 1H9h. 




Fiu. €*\.—Afni(lt/<lti/ mxfUilijt. 



Family LI. LABRID^. The Wrasse- fishes. 

Body o}»loiijr or donate, <*overeil with cycloi<l wales; lateral line well develoix^i, continuous or 
intcrruptc<l, often an^rnlarly U-nt. Mouth moilerate, terminal; premaxiilarit^ ]>rotractile; maxillariee 
without supi)lenicntai \xm\v, nlippiiiK under the ineni])ranaceouse<ljjre of [)reor])ital; anterior teeth in jaws 
usually very strong an<l canine-like; t*H'th of jaws sej>arate or soMere<l together at ba»<«e, not fonning a 
continuous plate; no ttH*th on vomer or palatines; lower j>haryngealHCoinj)]etely united into one lx)ne, 
without lunlian suture, this bone T-sIjuikmI or Y-shajHtl, its teeth conical or tul)ercular. Li|>8 thick, 
longitudinally plicate. Nostrils rninul, with '2 »)j>enings on each si<le. ]>orsal fin (M^ntinuotiH, spinous 
part usually long, its sj>ines rather slender, o to liO in innnlHT; anal similar to soft dorhtal, with 2 to 
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6 spinee. Ventrals thoracic, i, 5, insertiHl Iwlow ixx'torals. Branchioetegals 5 or 6; pseudobranchise 
well developed; gills 3.5, slit l^ehiiul laHtan^.h Piiiall or o])solete; gill-uiembraiies «omewhat connected, 
sometimeB joined to narrow i^thniue. Air-bladder present; no pyloric ch^csl, 

Thia family comprises 60 genera and 450 s{)e<-ies, chietiy of the tropical seas, living among rocks 
or kelp, many of them brilliantly colored and Home vaUuHl as foiKl-fish. Most of them feed uix)n 
moUusks, the dentition being adapttni for crushing shells. As in most other large groups there is con- 
siderable difference of opinion a« to the cliaracters wliich sliould be useil in dividing the Labroids into 
genera. The tendency with all recent writers has IxH^n toward a rather minute suMivision. The 
numbers of vertebne seem to us to yiel<l characters of the highest importance. Other characters not 
to be neglectecl can be dniwn from the size of the seniles, the numlK?rs of the dorsal sjnnes, and the 
dentition. The degree of squamation of the head swms to us to have an importance lower than that 
attributed to it by lileeker and Giinther, but it may l)e used for generic subdivision. 

a. Donal spines 8 or more, usually well disiiiiKiiisluMl from .soft rays; anal spines 2 to (i. 

6. Vertebrse and dorsal spines not In Krt'Htly intrcusod numbers: vertebne 22 to 29; dorsal spines 8 to 13; anal spinefl 
2 or 3; species of tropical or subtropical seas. 

e. Vertebrse 27 to 29 (.so far as known) ; dorsal spines usually 12 (11 to 11) ; sides of head more or less scaly; preopcrcle 

serrulate or entire. 

IlARPINAi: 

d. Anterior canines strong: lower pharjngeals large, with large, tul)orcular teeth: spinous dorsal not enveloped in 
HCHles; lower jaw nakcMl; species mostly (»f large size and bright coloration, inhabiting semitropical seas. 

f. Dorsal spines at>out 14, the 3 or 1 anterior falcat*'. pnxluce<l in Umg streamers: b<sly deep and compressed, anterior 

profile steep; teeth unLsi>rial; no p(»sterii>r canine; clieek and opercles scaly: bases of soft dorsal and anal 

scaly; 8ofti>artsof vertical fins prodiued; scales nKHlrrate (40) Lachnolaimus.IOC 

ee. Dorsal spines 11 or 12 (ran*ly 13), none «)f them j»ro<hn'ed in filaments; cheek and opercles scaly; body oblong; 

back not greatly elevated. 
/. Soft dorsal and anal each with a s<'aly sheath at base; scales large uilsiut 32); jKWtcrior canine present; soft dorsal 

and anal elevati^l, pr<Mluce<l behind H arpe 

ff. Soft dorsal and anal without sheath of scales: preopcrcle ."«-crrulate (at Icjist in young): soft dorsal and anal more or 

less falcate. 

g. Scales large, alKUit :W: lower limb oi prcopcnlc s<aly; posterior canine i»resent: anterior ciinines f Decodon 

Clepficin*: 

<W. Anterior teeth small, bluntish, not cnniiu-like: no posterior canine: mouth very small, terminal; snout short and 
blunt; dorsal and anal enveloped in scales. «'xcept pnxluced tips of lK)th fins; caudal deeply forked; dorsal 
spines almost hidden by series of scales; head every where closely waled, except on lips and .snotit; scales of 
iKMiy large; i)reopercle serrulate; gillrakers sleiMler. short: pectoral falcate; lower pharyngeals very small, 

Y-shaped, their teeth small, very blunt, and coalescent; vertebra; 10 f 17 -27: dorsal spines, 12 Clepticub 

cr. Vertebra; Zi to 20; dorsjil spines s or 9; anterior canines strong. 2 to 4 on ea<'h side in each jaw; head mostly naked; 
preopercle entire. Si»ecies of the Tropics, mostly of small size and bright coloration. 
Jclidina: 

h. Lateral line complete an<l continuous. 

i. Snout not tubiform; preopercle entire: teeth uiiiserial, none chisel-shaiKMl. 
j. Cheeks and opercles nake<l. 

k. Scales large, 25 to 30 In lateral line; anal spines 2 or :>. 

L Dorsal spines 9; dorsal enlarge<l. without scaly •'heath; scali^'j of brejt'^t not enlarged. 
m. Anterior canines all nonnal in i»osition; lower ])haryngeaN T-shaped, with numerous teeth: anal spines 3. 

n. Posterior canine well developed on both side*; dor-al spines pungent: anterior canines • Iridic, 107 

U. Dopwl 8i>Ines 8; no jKisterior <'anines; jinterior canines |^^ normal in jKisition; a low sheath of scales at base of 

dorsal; dorsal spines pungent: anal spines 3. never 2 Chlorichthys 

Xyrichthyinje: 

hh. Lateral line interrupted posteriorly, beginning again on level of axis of lM>dy, on caudal peduncle; scales large, 20 

to 30 in lateral line; dorsal spines 9: anal spines 3: anterior canines |. 
o. HoBterior canine present; snout slender, anterior ])r()file not convex; cheek and opercles s(;a1y; dorsal spines 

pungent, the three anterior longer and with filamentous appendages: dorsal and anal with a scaly sheath; scales 

very large Dor ATONorrs, 108 

oo. Posterior canine none; anterior profile more or less convex; head naked, except usually a few scales below eye: 

body more or less strongly comprtrssetl: ventnils thoracic, in.serted lx»low the pectorals. 
p. Scales very large, about 20 in lateral line, which is placed on first row of large scales below dorsal sheath; anterior 

donal spines not detached; head not tren<'liant above Xyrula 

pp. Scales large, about 26 in lateral line, which is pla<'ed on second row of large scales Inflow dorsal sheath. 
q. First two dorsal spines joined by membrane to the others and inserti.'d nearly above ba.se of pectoral. 
r. Upper anterior profile of head not trenchant, curve of luraii not parabolic; cheek not ver>' dtH?p. . . NoVAcrLicHTH yh 
rr. Upper anterior profile of the head sharr)ly trenchant, its curve i>arabolic; cheek very deep, eye near upper 

profile Xyrichtuyh 
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Oenns 106. LACHHOLADCTTS Cnvier ft Valeneiennes. 

Body strongly coini)r«««ed, back sharp and elevatc^il, profile long and steep. @nout sharp; inoatli 
low, horizontal, jaws narrow; prenmxillary .«lii)ping under niemi)ranac'e<Jii8 eiige of the very broail 
priMjrbital, wliich is twice depth of eye. Teeth in front prominent, canine-like, in a single serieH; no 
posterior canines. Cheek and opercles with imbricate .stales; scales of nunlerate size, thin, adherent; 
lateral line complete. Dorsal with 14 spines, first 3 strong, falcate, pnMluced in long streamers In 
adult, membranes Ix'tween these spines very low, filamentous tips longer than head; other spinetf all 
low, gra<1ually shorter to the eleventh; 8e<x)n<l dorsal and anal nmch produced; caudal IoIkm falcate; 
thiRl anal spine strong; pectoral and ventrals short. 

This genus contains a single species, a large, showy lish of tropical America, remarkable for the 
long, streamer-like filaments on the dorsal spines. 




Fig. G5. — Lachnolaimxw maximun. 
184. Lachnolaimus maximus (Walbaum). *' Capitan *'; Perro Perro; Hog-fish, 

Head 3; depth 2.2; eye 5.4; snout 2.4; maxillary 2.1; mandible 2; interorbital 4.1; preorbital 4.4; 
D. XIV, 11; A. Ill, 10; ]>ectoral 1.6; ventml 1.6; caudal 1; scales 8-38-14. Boily deep and compressed, 
back elevateil, anterior profile long and steep, nearly straight, slightly concave l:)eforeeye; scales rather 
large antl thin; premaxillaries verj' protractile; 4 strong (-an ines in front of upper jaw, 1 pair in front of 
lower with 2 smaller conical teeth between them; sides of jaws with small, uniserial, bluntly conical 
teeth; first 3 dorsal sjwnes produceil in long filaments, reaching to end of fin, rest of spines low; soft 
dorsal with anterior ravs somewhat elevateil, nearly as long as head; caudal deeply lunate. 

Color in life, brick-re<l, scales edged with reddish-yellow thus giving a cross-hatched appearance; 
a large black spot on la.«t 4 dorsal rays and body at their base; caudal red, with 2 jwile-brown crossbars 
and 2 si)Ots of same on each tip, anal similar to caudal; ventral dark puri>lish-red; pectoral lemon; 
purplish lines radiating downward and forward from eye. In spirits, grayish, snout blackish; caudal 
with 2 faint vertical dark bars near base; base of la:?t rays of soft dorsal with deep blac*k spot extending 
ujwn IxKly. The sexes differ in color and in size of mouth, and individuals vary much with age, but 
the s|KH'ies may Ive known at once from the long dorsal streamers. 

•* El Capitan" is found throughout the West Indies and north to Key West and the Bermudas, 
abuntlant about reefs and rocks. It has ]>een recorded from various places in southern Florida, the 
Tortugib*, liahamas, St. Bartholomew, Cuba, Martinique, St. Tiujinas, Santo Domingo, Porto Rico, and 
Jamaica. Example.'^, 6 to 13 inches long, were obtained at Ensenada del l^>queron, Arroyo, and Isabel 
Segunda. Others were seen in the fi.»*heriiieii's Ijoats at each of these i)laces and also at Culebra Island. 

This is a large and showy fish, reaching a weight of 10 to 15 pounds, or even 20 pounds in the 
Iiermu<las. It changes much in apj>earance in the course of its growth, which a<*counts for the many 
8^)ecific names it has received. The large a<lult male is remarkable on account.of a lieavy black blotch 
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over the forehead and eyes. The name '*hi>g-rieh" reforH to the swine-like appearance of the head, 
jaws, and teeth. Like all other menil)ers of the family, it iveda chiefly ujKjn small fish and ujx)n 
bottom molhisks and crustaci*ans. It is an important food-fish throughout its range and is one of the 
most (^mmou and attractive si>eciea seen in the wells of fishing Iwats at Key West. It is a favorite 
food-fish in Cuba, though at one time its sale wa-s forbidden by law on account of the supposed pois- 
onous character of its flesh. This opinion obtains to some extent in Porto Rico, but apparently the 
flesh of only the large individuals is l)elieve<l to }x>sses8 any deleterious proiKjrties. Whether there is 
any good reason for this belief is doubtful. 

SuiUiu (the Great Uog-lish), Catenby. Nat. Hist. Carolina, etc., pi. 1.'), 17aO, Bahama.^. 

iMbnu maximu tVf&lbeium, Artedi Pisc'ium, 2()1, 1792. 

Lachnotaimus suillM Cuvier, R6^ie Animal, ed. II, vol. 2, 257, 1829, Bahamas: after Cat«»by. 

Laehttolaimus aigula Cuvier <fc Valenciennes, Hist. Nat. Toi&s., XIII, 277, 1839. St. Bartholomew. 

Ijachnolatmu9 dux Cuvier & Valenciennes, Hist. Nat. P«)i.*«s., XIII. 28.'), Martinique. 

Lachnolaimu$ cauinus Cuvier «t Valenciennes, HLst. Nat. Poi.ss., XIII, 288, 1839, St. Thomas nn<l Santo Domingo. 

Laehnoiainiua ptittacus Cxixier & Valencicnnej<, Hi»t. Nat. Poiss., XIII, 291. 1839. Porto Uieo. 

LadinoUxmuB tuiUus Poey, Fauna Puerto- Riquefla, 336, 1881. 

LathnokLimui maximw, Jordan <Se Evermann, I.e.. 1579, 1898. 

Oenai 107. IRIDIO Jordan ft Evermann. Boncellas. 

Body oblong, compressed, not elevattMl, covero<l with large scales, there l)eing 25 to 30 in course 
of lateral line, which is not interrupte<l, but abruptly bent posteriorly. Scales on breast rather smaller. 
Head naked, compresseil, conic. Prooperclo entire. Teeth large, upper jaw with 2 strong canines in 
front, none of them bent backward; lower jaw with 4 anterior canines, a posterior canine tooth directed 
forwanl on each side of upper jaw. Dorsal spines 9; anal spines 15, graduated; ventrals inserted under 
axil of jKH'toral. Gillrakers short and feeble; ^nll-niembranes slightly joined to a narrow isthmus. 
Vertebne 10+15=25. 

There are numerous sinvies of this ^renus, most of them ))rilliantly colored, al)ounding in kelp 
in the tropical .seas. All of them are American. The jrenus is very closer to the Old World HaUchrreft^ 
differing chiefly in the dentition and in the presence of .S anal sj>ines instead of 2. 

a. Cau'lal fin very slightly concave, truncate whin sprojui ojhu. outer rays longer than niickile ones*; body deep and 
compressed, depth about 2.75 in lenK'th; vrntnil lins filamcntoun, outer ray pnKiuced, more than twice as long 
a» inner ray; scales before dorsal nut <Tos>inK mi<l<ilc line, in alxnit 5 series. 

h. Ride below spinous dorxal without dark <r«»s.vhar: KcniTal color bluish (male), or bronze (female), with many nky- 
blue spots, most distinct iM)stcriorly; >.ky-t»lnc >\h^\» and streaks on head; a stripe i»aMsing through upper jwrt of 
eye; fln.s with blue stripes; a <lark axillary spot: end of pectoral diL**ky radiatuB 

bb. Side below spinous dorsal with a very hniad. blackisli cn>ss-bar kirachii, 186 

iia. Caudal fin rounded or subtnun'atc. outrr rays not prcsluccd, shorter than niidcilc rays. 

r. S<>a1es before dorsal large, in 4 to (5 rows. iu»t rrossin^' median line: snout m<Klerately iM)inttHl. 

d. Ventral fins with outer ray pr«Kluced, more than t\vi«*e length of inner. 

r Side without conspicuous «lark lateral band an<l with a (iislinet <lark vertical bar, extending downward from 
spinous dorsal; axillary si>ot obs<"ure; body rathrr elongate, «lepth about 3.75 in length; profile not steep; pos- 
terior canines rather small: head with blaik >tnak'« an<l .viMti«* above: <-auda1 sharply barred gamoti 

rr. Side with abroad blue-bla<'k lateral band exteiidins,' from eye to tip of (andal; back above this, dark brown or 
bluish; spinous dorsal with no eonspienous black s|M.t; a dark-blue stripe from eye to nape: fins mostly blue- 
black with pale edgings; middle and base of caudal »lusky: tip of pettoral dusky; profile rather steep: IkkIv 

rather robast, depth 3.:W in length ryauocrphaluf 

dtl. Ventral fins with outer ray not pro<lu«ed. it^ length not more than twice that of inner rays; side with a dark 
lateral band: sjH'cies of small size. 

/. Spinous dorsal with a conspicuous blue-blaek siM)t between fifth and s»'ventli spines; Ixnly not very slender, depth 
3.8 in length; a dark band from snout through eye to openle, lateral band on si<le broader than eye and placed 
a lltUe above opercular Imnd, latenil ban<l extending nearly to tip of caudal; no second dark band below It; a 
faint dark sjHjt under last dorsal ray and cme at base of pc<toral alK»vc: 2 or 3 narrow bluish-white stripes 
across <;heek: body and fins in life with bright colors w hich fade in alcohol macuUpinna 

ff. Spinous dorsal pale, black siM)t very small or wanting: b<Miy slender, depth 4 in length; operde with a conspicuous 
black spot; a blue-black band from snout through eye and a<Toss oi»ercles to base of caudal, not extending on 
fin; a narrower and fainter ban<l from lower base of pK'ctoral to almvc anal, these bands growing fainter with 
age and sometimes disapiK'aring, lower always wanting in adult; no axillary spot: no distinct banda across 
check: fins mostly i»ale. w ith bright rt^i and blue colors In life. y<mng and deep-water individuals often 
showing a black spot at lm.sc of caudal and sometimes a dark spot near ml<ldlc of dorsal, with sometimes a 
larger one at base of Its last ray; angh's of caudal black in adult, l<»wer pharyngeals Tshai>ed. the anterior 

limb very short bivitUUw, 185 

ooo. Caudal fln double-c<mcave, me<lian iKirtion convex, outer rays more or lews produccil in adult (fin roundiHl in 
youug) ; scales before dorsal In 6 or 7 rows, not crossing me<llan line; a blue-black sjjot close behind eye, sume- 
times obsolete iu adult. 



232 



B!TLLETIN OF THE UNITED STATES FISH COMMISSION. 



g. Lateral line wit|iout blue-black spot; ventrals with outer rayii acarcely filamentooi, about wching tipa of 

pectoralB. 
h. Tubi-» of pores of lateral line distinctly branched, branches usually 8 in number; body modexmtely slender, depch 

a little less than length of head and 3.75 to 4 in body; head 3.4. 
t Eye large, 1.66 in snout. 
it Eye small, 2.66 in snout; brownish above, bright violct-rcd below; many blue spots above; acmoentoo bsiMOl 

pectoral; caudal edged with violet and with convergent streaks of yellow 

hh. Tubes of pores of lateral line all simple or very nearly so, not trifld; body very slender, depth much lea 

length of head, 4.5 in body; head 3.4; snout very sharp, anterior profile of head straightish and not i 

Muout 2.H in head; eye 2 in snout; pectoral moderate, 1.6 in head; color in spirita, pale, unmarked, ezoepC for 

small black spot behind eye. 
j. (>>lor in life, olive-green, bluish below; back with blue spots; a yellow band on side with vague oatUnea; posterior 

parts paler, with rows of blue spots; head with blue bands; dorsal and anal rosy, with blue spots eamdaUs 

jj. Color in life, olivaceous; a broad band-like area of orange mingled with violet spots along side backwafd from 

head to middle of body, lower edge of this band serrate; below this a pale-violet band, darker iMihlDd; atill 

lower a yellow stripe; head olivaceous, marked with blue; preorbital scarlet, with 3 violet atripet: operdea 

bright red, with 3 violet stripes, postocular black spot in the uppermost; dorsal and anal orange and jrellow. 

with blue spots; caudal with convergent bands of orange forming reticulations around blue spots 
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Fio. GC.— /ridio bixHUaiw. 



185. Iridic bivittatus (Bloch). Slippery Dick; DonceUtu 

Head 3.2; depth 4; eye 6.3; snout 3; interorbital 4.7; preorbital 4.7; D. ix, 11; A. iii, 12; pecton&I 
1.7; ventral 1.9; caadal 1.6; scalce 2-28-8. Scales before dorsal redacted in size, in about 4 rows, not 
crossing median line; ventral fin with first ray moderately produced, about twice inner ray; caudal 
slightly rounded. 

Color in spirits: Grayish, a purple Imnd from snout through eye to base of caudal, much widened 
on opercle; a fainter l>and, more blue, from base of pe(!toral to above end of anal; an oblong purple- 
black spot on upiKT edge of opercle, bordered l)ehind by blue; a blue band from nape to eye; chin 
with a bl-'o transverse band. An example, 2.5 inches long, has longitudinal bands brown, traces of 
very faint vertical dark bars, and 2 small dark spots near base of front of soft dorsal. 

This species is goi^geous in color, but of little value as foo<l, the flesh being dry and insipid. It is 
found throughout the West Indies, north to Pensacola and Beaufort, N. C, and south to Brazil, and is 
usually very abunilant along weedy shores and reefs. S|)ecimens, 2.5 to 5.5 inches long, obtained 
at Mayaguez, Fajardo, and Culebra; 4 from San Geronimo. 

fiparu* rmUniuB Linnocus, Syst. Nat., wl. XII, 472, 1766, Carolina: not Labnu radiatus L., e<l. X. 

Labrtui bivUtaiu« Blocb, Ichthyol., pi. '2M, %. 1, 1792; from a painting by Plumier, made at Martinique. 

Lalmi* pfiiUiculiM La(><^pMc, Hist. Nat. Poisa., Ill, h'}2, l^tOO, Martiniijue; from a copy of Plumier's pcdnting. 

JulU hunwrtUU Pocy, Mcmoriafi, 11,212, 1860, Havana; adult. 

CfurrojuUti gmnditujwtmiA lill, Proo. Ac. Nat. 8ci. Phila. lHd3,206, Ik»aufort, N. C. 

Vhurrojnlh arangid Poey, Knumcnitio, 1(W, 1875, Havana: young. 

IHatii{iUnMm» fittrmlit Jordan &. (JillxTl, Proc. U. S. N. M. 18«2. 2H7, Pen.sacola: young. 

Iridio hiviUatuts, Jordan &. Evermaiin, I.e., loOS, 1898. 

186. Iridio kirschii Jc^rdan ^ Evennann. 

IIea<i 3.4; depth 4; eye 5.5; nnout 3; D. ix, 12; A. iii, 11; .scales 2-2H-8. Body elongate, com- 
pressed; anterior profile gently convex; head rather long; snout i)ointed; mouth mmlerate, horizontal^ 
maxillary not reaching vertical of eye by half ita diameter; teeth strong, curved; ojxjrcular flap long, 
rt'achinjr past Iku^' of iKS'toral; caudal iHjduncle compre.'<st'<l, its Unust width 5 timed in its lt»aHt depth; 
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scales large, about 4 rows in front of dorsal fin, scales not extending across median line; tubes of pores 
of lateral line distinctly branched, branches usually 3 in number, lateral line running on third row of 
scales to near vertical of last dorsal ray, where it drops to fifth row. Fins moderate; longest dorsal 
spine about 3 in head, rays about 2.5; anal similar to soft dorsal; pectoral 1.5 in head; ventral with 
outer rays somewhat produced, about twice length of inner ray, or 1.75 in head; caudal fin almost 
truncate, slightly, if at all, double-concave. 

Ck>lor in life: Side beautiful pale-green; scales of back and upper part of side pale-brown at base; 
under parts greenish-white; a rich green axillary spot and a few scales above it with rich-green edges; 
pectoral brick-red on base, followed by a narrow blue bar, then by a broader lemon-colored bar, 
the red baron base extending on body about 3 scales below pectoral; cheek lemon-colored, a rosy 
bar from mouth to base of pectoral, another from mouth to eye, and 2 others from preoj^ercle across 
opercle, a narrow, wavy, rosy line under eye, a somewhat paler bar from mouth downward upon 
lower jaw, and another forward on snout, meeting its fellow in front; a rich blue postocular spot, with 
a small yellow one above it; humeral region rich green; a small black spot at base of last dorsal ray; 
dorsal and anal fins lemon; numerous short rosy bars crossing dorsal, which is bordered by rosy; anal 
base rosy, then a narrow green stripe, followed by a very narrow pale border; i*audal pale greenish- 
lemon, with rosy on middle rays; pectoral pale-greenish; ventral white with slight rosy wash; iris 
green and red, pupil black. In alcohol all the colors fade to a yellowish olivaceous^ the postocular 
spot and the one at base of last dorsal ray Vjeconiing black. 

Found in the West Indies, south to liahia; recorded from Cuba, Jamaica, St. Croix, and Bahia. 
The species reai^hes a foot in length. Two specimens, each 4.25 inches long, in the collections from 
Porto Rico— one from San Antonio Bridge, the other from Fajardo. We have compared our specimens 
with the type of i. kirschii (No. 43303, U.S.X.M.) and lind them to agree perfectly. 

Iridio kirichii Jordan & Evcrmann, Chock-List of Fishes of North ami Middle America, 413, 18%, Bahia; name only; 
Jordan & Evermann, Fishes North and Middle America, lOiW, 1.S98. 

Oenns 108. BORATONOTTJS Otinther. 

Body compressed; head not compressed to an edge anteriorly, its profile in front straight or con- 
cave; preorbital not very deep; month rather wide; teeth in a single series, 2 large canines in front of 
each jaw; a posterior canine; cheek an<l oi)ercleH scaly; gill-membraneij united, free from isthmus; 
scales laiige; lateral line interrupted iK^hind, In'gmning again lower down; dorsal fin with 9 strong 
pungent spines, some of the anterior elevated, median spines short, so that the outline of fin is concave; 
caudal rounded. Colors brilliant. Size small. This genus contains two known species, among the 
most beautiful of the Labridie^ and the; genus t< > which they belong is one of the best defined in the group. 

a, Scalefi large 1.5-20-6.5; color Kniss-ffreen, over entire bo<ly and caudal fin megalepU, 187 

aa. Scales smaller, 1-26-6; caudal lln white, with 2 small reddish-brown spots deeoritt 188 

187. Doratonotus megalepis Gunther. 

Head 2.75; depth 2.66; D. ix, 10; A. in, 9; scales 1J-20-6J. Body much compressed, mod- 
erately elevated, its greatest width behind the head two-sevenths of its height; caudal peduncle short 
and deep, its length but little more than one-half its height; profile from dorsal to nape convex, 
carinated; occiput and supraorbital region depresse<l and flat, snout protruding, profile of top of head 
thus strongly concave. Snout slender, sharp, compressed, its length 3.2 in head; mouth wide; maxillary 
4 in head; teeth growing gradually larger anteriorly, the 2 front teeth in each jaw distinctly the lai^gest, 
canine-like, diverging, opposed to each other; a small but distinct posterior canine in upper jaw, none 
in lower; eye moderate, little wider than interorbital width, 5 in liead; cheek with a single series of 
lai^ scales, 4 in number; opercle covereil with 5 or 6 similar scales; gill-membranes broadly united, 
free from isthmus. Dorsal spines robust and pungent, the first 3 with conspicuous filamentous append- 
ages; first and second spines with their filaments alx)ut e<jual, 1.5 in head; without their filaments 
second spine is slightly the longer, equaling distance from end of snout to middle of eye, the fin rapidly 
descending to fourth spine, which is one-half as long as second, then gradually rising to ninth and 
highest, which is, however, shorter than the following soft rays; longest soft ray 1.66 in head; anal 
spines similar to those of dorsal fin, the longest about one-half head; caudal evenly convex, its longest 
ray 1.5 in head; ventrals short, about one-half length of head, an elongate scale between them at 
liase; pectoral reaching beyond ventrals, but not to vent, 1.75 in head; membranes of vertical fins 
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with i4onpite waltw on Imml iMirtion; luteral line following outline of l)a('k 1 scale bcyoml end of dorMil 
fin, then<t» interruptCHl and continutKl on 4 eoiiles of middle of caudal pe<luncle. 

( 'olor in life: Very intense grai*s-gn»t»n, alxmt uniform over the Inxly ; heail more yellowiHh, nlii^htl y 
paler l)elow; o|wrcle medially a little <larker; iris red, with a grec»n ring; dornal, anal, and i^awlal 
gra»»-gn»i»n, mottled with light-orange; tijvH of lower opines green, of short ones orange; ventralu deep- 
green, membranes largely orange; pectoral light-yellowish. 

Found in the West Indies north to Key Went, rare. Length 2.75 inches. Here <le«cribed froui 
the type of DonUonotus tfuildssinm, obtained with a Heine in eelgraw at Key West. The Porto Rican 
colle<;tionH contain but a single spi'cimen of this Ix^autiful little sjKJcieH. It is 1.75 inches long and was 
8eine<l among the alga' at Hucares. 

ptmUontttmt mc(f(ilrpui Gi\Mhvr, Cat., IV, 125. im'2, St. Kitts*: .T<»nlan A Evcrmaiin, 1. c, Kill, 18WJ. 
IMfratatuttuis thnl(i9tinuit JoTiUn «.N: Gilbert, Pnw. V. S. N. M. 1«W, 28. Key WeHt. 

188. Doratonotus decoria Kvermann A, ^larsh. 

(Plate 29.) 

IIea<l 2.«>; depth 3.4; eye 4; snout 3.5; maxillary 4; interorbital 4.6; D. ix, 10; A. iii, 9; pectoral 
1.6; ventral 2.2; caudal 1.6; scales 1-26-6. Bo<ly m<Klerately elongate, compressed throughout; back 
a little elevated, caudal peduncle (leej) and rather long; dorsal and ventral outlines nearly alike, dorsal 
souiewhat uiore strongly arched; anterior profile not trenchant, almost straight from snout to front of 
dorsal, very slightly convex in front of dorsal and very slightly conttave between eye and tip of snout; 
head iM>inted, interorbital space broad and flat; eye lai>^, high in position, middle of pupil nearer tip 
of snout than end of oi>enrle; snout long, somewhat longer than diameter of eye, moderately produoe<l, 
lijis broad in front, characteristically laV>roi(l; mouth not large, maxillary not rea(!hing front of orbit, 
the jaws' wjual, anned with strong sharp teeth, about 4 canines in front of u\)iHir jaw, 2 in front of 
lower; teeth on sides of jaws also canine-like, smaller than those in fn)nt, but not distinctly different 
from them; a few smaller tc^th behind the main row of large ones; vomer and palatines toothless; 
soft dorsal and anal each with a Ijasal sheath of about two rows of large scales, that of dorsal extending 
over half the fin or more, that of anal lower, th(^ fins otherwise naked; dorsal fin continuous, with a 
shallow notch, spines slender and pungent, second longer than first, following ones graduated to fifth, 
. which is shortest, thence increasing in length to ninth, which is longest, 2.3 in head; soft dorsal with 
its middle rays highest, 2.2 in head; anal with three slen<ier, sharp, graduated spines, third longest, 
2.2 in head; soft {mrt similar to soft dorsal, longest rays 2.3 in head; |>ectoral large, symmetrical, of 11 
rays, middle ones longt'^tft, reaching pa«t tip of ventral nearly to the vent; ventral moderate, pointed, 
reaching halfway to vent; caudal rounde<l; scales large, cycloid, lateral line on second row below 
dorsal, interrupted near end of dorsal and beginning again on row below, on caudal peduncle. 

Color in life: Bo<ly chiefly green, darker grcKjn on back, lighter below; lower parts of head and 
bn»afit light yellow; a broad white bar from eye obliquely across cheek and oiKjrcle, borderetl above by 
an undulating maroon line and ))elow by a similar ))ut fainter line; a brown bar from eye to snout; 4 
<lusky siHjtfl near base of <lorsal extending as fainter sha<les downward and slightly forward to or 
beyond lateral line, 1 from in front of dorsal, 2 under spinous dorsal, and 1 under soft rays; short 
jxale-blue liars or siK)ts on breast and alx)ut pe<"toral; iris blue, a pinkish lH>rder surrounding pupil; 
dorsal greenish, soft part with yellow shade, a pale-blue edging to whole fin, a maroon border to green 
color ynvsteriorly just inside the pale-blue e<lge, a small dark spot on membrane l)etween seventh and 
eighth rays and a blue sjKjt on membrane of first spine; anal coloreil like soft dorsal, the maroon border 
extending from first spine to last ray inside the pale e<lging, the dark spot Ix^tween sixth an<l seventh 
rays; ventral green near base, jxale-blue outwardly, the green color lK>rdere<l by maroon spots; pec- 
' toral i>lain pale-green; caudal very pale transpan»nt blue, a wedge-shaiM»d maroon spot on the 2 upper 
rays near tij) and a corresj huh ling one on the 2 lower rays, IwLse of wcnlge on outer ray; lyase of c^audal 
with a pale undulate vertical bar lH)r(lertHl in front by a black line. In spirits, pale-green, maroon 
niarkinjrs faintly |K»rsistent, UM-oniing dusky. 

One s|HM'inien, the type (No. 4i»363, I'.S. N.M), 1.45 inches long, taken in the seine at Pomx*, 
.January :M), \HM\). Two other spei-iniens were seined in the al^'je on a little siindy islet near Playa de 
Ponce, but they were inadvertently lost. This is one o! the most beautiful of fishes and differs from 
/>. intf/tihf/ls ehiefiy in the smaller scales and the coloration. 

IhtnitnmAuM ihrofi* KviTiiiauil »\: MjH>Ii. Kept. L'.S. F. C. l^W il»«c. I'.h. :i.'»|. rt)iirr, Torio Kico. 
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FAMILY LII. SCARID^. * The Parrot-fishes. 

Body oblong, moderatt^ly conipresned, covered with large eycloid scales as in the lAiMdie. 
Mouth moderate, terminal. Tei»th in jaws more or less coalescent, at least at base; lower pharyngeals 
much enlarge<l, united in a concave or spoon-shaped body, their teeth broadest transversely and 
truniate, arranged in mosaic; dorsal (Continuous, usually ix, 10; A. ii, 9; 23 to 25 stales in lateral line; 
vertebrse about \\-\-\A = 25. Sexes similarly cc^lored, the coloration almost always brilliant. Fin rays 
eaeentially the same throughout the group, the s<.juamation varying little except on head. 

The Scaridx comprise 7 genera and about 110 siKH'ies, herbivorous fishes of the tropical seas, 
especially abundant about coral reefs; often of large size, not much valued as fornl, the fiesh l^eing soft and 
]>asty. The species in the various genera are very closely related, Ix'ing distinguished chiefly by the 
coloration and the dentition, both series of characters being highly specialized. Jordan & Evermann 
recognize 5 genera of Scaridie aw inhabiting the waters of America north of Panama, of which only 3 
are as yet known from Porto Rico. 

Sparuoxatina: 

a. Lower phar>'ngoal broader than long, flattish or bnsin-shaped; gill-membranes broadly joined to isthmus, not 

forming a fold across it; lateral line Mib('<)ntinii<)u>: scales atK>iit head few and large, those on cheek in one 
row; lower jaw projecting; teeth whitish or rosy. 
6. Dorsal spines flexible; teeth more or less distin<'t, at least anteriorly. 
c. Teeth in each jaw in few series, not imbrlvjitcd nr tiuincunx; lateral teeth of each jaw coalescent in a more or 

less continuous cutting e<ige. teeth inort* froe anteriorly and not adnate to dental i>late Cryptotomus 

56. Dorsal Kj)ines stiff, pungent; teeth of uppt-r jaw more or h'sscoalescent. 

rf. Teeth of each jaw chiefly coal«*st^ent, jnws «livi<UMi by a rutluT indistinct median suture Sparisoma. 109 

Scaring: 

aa. Lower pharyngeal six nm -shaped, much longer than broad; teeth of jaws fully coalescwl, each jaw divided by a 
distinct median suture; gill-membranes forming a fold across isthmus; dorsal spines flexible; lateral line 
interrupted behind, beginning again lower <lown on caudal p«'duncle of tail; scales al>out head rather ntimenius, 
those on cheek in two or more scries; lower jaw in<'ludcd. 

c. Teeth and jaws whitish or rosy in color ScARUS, 110 

«. Teeth and jaws blue or bluish-green Pbeudoscarus, 111 

Oenus 109. SPARISOMA Swainson. Viejai. 

Lower pharyngeal broader than long, subhexagoiial, its surface moderately concave or flattish; 
teeth in each jaw largely coalescent in adult, their tips mi)re or less separate in young, the edge, espe- 
cially of lower jaw, remaining uneven; ine<lian suture in each jaw present, but not well defined; 1 to 4 
radiating canines sometimes present on each side of iii)iH*r jaw alw^ve it« cutting edge; gill-membranen 
broadly united to isthmus; dorsal spines pungent; ui)per lip double for its entire length; lower jaw 
projecting beyond upiKjr; lateral line not interrui)ted, passing gradually from it« row of scales posteriorly 
to the aeries next Iwlow it; tubes of lateral line niiich bninched; scales alnrnt head \&Tge, those on cheek 
in a single row, those on median line in front of dorsal 3 or 4 in numlH*r. 

Species of rather small size, most of them American; s<jme of them showily colored. 

Sparisoma: 

n. Upper jaw with one or more canines above its cutting edge (these occasionally ol>solete on one or lM)th sides); col- 
oration often brilliant. 

b. Caudal truncate or slightly rounded, angles not acute. 
r. Posterior canines '2 to 4 on each side. 

d. Caudal fin with more or less of black on posterior margin, yellowish at base. Canines strong, 4 (rarely 3) on each 

side rygtrodon, 189 

dd. Caudal fin without black in adult; 1 or 2 more or less distinct whitish bars across chin. 

e. Caninea 3 or 4 on each si«le. radiating horizon till ly; axil with little or no blue, but with a dusky blotch partly 

hidden by fin; front steef»er and less curved than in S. hoiUomyaias: Ixxly and fins mottled, but much leas so 

than in S. hoplomygUu. 

/. Canines 3 on each side; portvsof lateml line with but 2 bnuiches; sides of head much dotted with black; caudal 

barr«d atomarium 

Xf. Canines 4 on each side; tubes of lateral line much branched; a distinct narrow streak of blue downward and for- 
ward from eye; caudal nearly plain dusky-olive, anal mottled radians 

ee. Canines 2 or 8 on each side; axillar>- region extensively deep-blue in life this forming a large blotch around and 
on base of pectoral; a curved series of small white si^>ecks around the blue <»n base of pectoral; fins all mottled, 
anal with 3 darker are»u*; b<xly with 3 faint pale lengthwise streaks, more or less obstrure. 2 of these bounding 
a more or leas intemiptetl dusky band from eye t<» Iniskt of caudal hophmyistax, 190 

cc. Posterior canine single on each side; Ixsly rather stout niphobtcs, 191 
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bb. ('HUdal fin simply Iunat«, outer rayH more or less exserted, but not twUre lu'long as inner rajiiand much ahoiter 
Uian head; canine single on each side (rarely ubbolete or duplicated). 

ff. Hea<1 with a scarlet stripe from below eye to angle of mouth; a small scarlet streak behind eye; color, chlefljr 
puri>li8h brown: a round spot of yellow and black behind head, just below lateral line: fins chiefly red; anfflea 
of caudal black; axillary* spot obscure ttturt^f^nmaium, 192 

Uif. Head without scarlet stripe. 

h. Pectoral very long and sharp, 6 in body; body brownish, not striped: no axillary spot <»ii6rfidkiicM 

hh. rectoral m<jderate, less than one-fifth length. 

t. Color, dark re<1dish*brown, with white mottling;*; no yellow or black spot; belly abruptly red; ftna mostly cheny 
red; axillary spot obsolete; body rather deep: settles larKi\ their outlines well defined oMbtpoorttf , IflS 

it. (-olor, brownish, with 3 or 4 pale longitudinal streaks, upper running to a faint pale blotch on back of tall 
lietween 2 dark-bn)wn blotches; caudal distinctly pale-edged l>ehind and more distinctly barred than In H. 
/fjir«rrN«; s\x}t at base of pectoral brownish and very faint; about 4 small dusky blotches along ban of donial, 
last one most distinct at base of last ray; caudal with many crrjflsbars and blotches; snout dusky; chin with 
1 or 2 whitish crossbars; caudal concave, with sharp angles; dorsal and anal mottled with brown; poctoralfl 

and ventrals plain ; young with dark opercular blotch and dark points about eye dUUnttmm 

blfb. Caudal fin in adult deeply forked, upper lobe about as long as head and twice or more length of Inner imya; 
caudal fin variegated. 

j. Canines 4 to G on each side; pores of lateral line excessively branched, each with several (6 to 8) much divided 
branches. Color, bright greenish-blue (the sides sometimes with a blue band); caudal lobes blue, middle raja 
red; dorsal and anal red; pectoral yellowish, axillary spot large, black, edged with red cArysopteraia, IM 

jj. Canines 1 or 2 on each side; upper and lower caudal lobes grtH?nb«h. 

k. OiK.>rcle without black<4in<l-yellow spot; pores of lateral line each with 4 or 5 nearly simple branches lorito, 195 

kk. Opercle with an inky-black spot, in front of which is a golden .spot; no spot at base of pectoral vlrkie^ 196 

ErscABi's: 

an. Upper jaw never with posterior lateral canines; (H)lors dull, usually mottled brown or greenish. 

/. C«udal slightly rounded, angles not produced. 

m. S<*ales of lateral line and Mtnie on nape and opercle black; dorsal spines stout; olive, vertical fins edged with 
violet; axil violet gMffohtm 

II. Caudle lunate, or truncate with shnri> anKli>!s (roundeil in very young). 

n. Caudal fin distinctly barred vrith irregular bn>wn s|>ots and markings. 

o. Body without distinct pale longitudinal streaks als)ve: caudal not evidently pale-edged; spot on base of pectoiml 
blackish and distinct; no evident i>ale or dark blotches on back of tail. 

p. Caudal lunate or subtruncate in adult, roundeil in young. General color olivaceous or reddish-brown, clouded, 
and washed with cherr}'-red; lower fins mostly reri; pectoral light-orange; chin pale, with whitish cross- 
band /ovefonM, 197 

pp. Caudal truncate, not at all lunate in n<lult. angles very slightly pHsluced. 

q. Color olivaceous or bluish-green, a whitish streak )>elow mouth; a dark axillary spot usually present; a whitish 

band on caudal ; fins dotte<l rubripinntt 196 

nn. Caudal fin not crosslMirred. 

r. Axillary spot black, very distinct: outer rnys of caudal considerably produce<l, length of exserted part one-third to 
one-half that of head. 

f. Caudal red, its outer niys green; axillary siK>t very distinct: body olivaceous, nearly plain-reddish below; some 
greenish-blue on hwid; a faint greenish streak running Imckward from angle of mouth bradUale^ 199 

fot. Caudal violaceous, its outer rays one-half head; a dark spot at tNuseof pectoral; color dusky-red, scales of back and 
si<les with red spots mtu^aleBpUot 

rr. Axillary si>ot faint or wanting: coloration uniform dark i»nrplish-violet: 3 large .Hi^-ales on cheek; dorsal spines rather 
slender, but pungent; caudal emarginate: tubes of each scale of lateral line much ramified and extending over 
whole scale; teeth of moderate size, very di.«*tinct on edges of jaws frondotum 

180. Sparisoma xystrodon Jonlan & Swain. Loro; Parrot-jish. 

Head 3.2; depth 3; eye 5; nnout 2.75; interor))ital width 3.8; preorbital 3.2; ncalee 1-25-5; D. ix, 10; 
A. 11; jiectoral 1.5; ventral 1.9; middle (-aiidal niyn 1.75. Bo<lyol)long wedge-shaped, heavy forward; 
profile in a rejnilar curve (nnu nnoiit to dorsal tin; npjK»r jaw with 3 or 4 exnerted ctanines on each side 
alM)ve euttinjr e<lg(», largest in front of angle of mouth curvcMl outward and backwanl, one next in 
front les.M eurvt»il, directed downwanl and .•'lightly forward (nometiineH l>ac'kward), the |)air at median 
Hutun* small; upiK»r lip covering most of upi)er jaw. Scales large and thin, a row of five on cheek; 4 
scaU»s in front of origin of dorsal fin; dorsjil low, spines pungent, longest shorter than snout, rays 
longer, alM>ut 2 in head; anal similar to soft dorsal but lower; caudal slightly convex when spread, 
outer niys slightly shorter than middle ones; jK'ctoral broad, rcacliing a little iwist tijie of ventrals; 
ventrals .•ihort, n«>t reaching anas. 

Color in life: Bright olive-gre<'n alM)ve, i)aler 1h'U>w, the upper parts very much mottled, 
si»e«-kUMl with white and marble<l with <'<»j)pcry-n"d; head similarly green, dotte<l with whitish 
al»«»ve; a narn>w ring of bright blue 1h*1ow eye, interrupted above; a narrow blue striiH? from eye to 
aiii:h' of iu<»uth: abluesiM)t iK'hind eye; bine and cojuhtv niiirkin»rs on oiK'rcle; lower j)art of licad 



THE FISHES OF PORTO RICO. 237 

light yellow, a blue Yiand around margin of lower jaw; axil and a spot at l>ase of iMX^toral in front 
above deep blue-black; dorsal orange flcHh-color, the tip paler; caudal yellowish at the l)ase, paler 
beyond, its posterior jwrtion more or less black, a few whitish dots near base; anal light blue and 
reddish, the tip dusky; ventrals i)ale; ix^ctoral light-yellowish; lining of oi)ercle blackish; jaws ))ale. 
Some specimens are pearly-bluish nither than nn^vn above, livid lx;low, blue on head paler, and the 
red of a light-yellowish cannine. Some highly colored si)ecimena arc greener, with l)elly bright yellow, 
brightest at throat; anal and caudal ohietly jet-black. (Jordan & Evennann, Key West si)ecimens.) 

Color in alcohol: Dark olive or grayish above, with slight green sha<le; lower parts i>aler; snout 
paler; blue line around eye and from eye to angle of mouth i>ersistent; blue at l)aseof pectoral usually 
changing to black; dorsal, anal, an<i caudal mottled; edge of anal and tip of caudal asually blackish. 

This Species can ])est l>e distinguLMhe*! from K hojthmi/shu- and related species by the blue line 
alx>ut eye and from eye to snout, the dark e<lge of caudal tin, and the prescmce of 2 or 3 (»nines on 
each side of upper jaw. It is found in th(» West Indies and north to Key West, where it is very 
common in Fuctut and ei'lgrass, along with S. hojtlomifsldx. I^t^ngth 4 to 7 inches. It is very common 
a)>out Porto Rico, our collection containing specimens from San Juan, Aguadilla, Mayaguez, Puerto 
Real, Ensenada del Ikxpieron, (iuanica. Ponce, Arroyo, llucares, Fajardo, Culebra, Isa))el Segunda, 
and San Grcronimo. It was esi)ecially abun<lant at Ponce ami Mayaguez. 

SpariMmia xyHtrofifni Junlaii & Swain, Trrx:. T.^. N. M. isM (July 1. 1?5M), IW, Kry \Ve>t, Flu.; Jordan & Kvermanii, 1. c, 
II, 1G30, lKd8. 
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Kl<i. (iT. — Sparistinia h'Hiloiinjidnjr. 

100. Sparisoma hoplomystax (Co]>e). 

Head 3; depth 2.8; eye 8.5; snout 2.S; intcrorlutal .'>.?; ])reor])ital r>.4; I), ix, 10; A. ii, 9; i)ectoral 
1.6; ventral 1.8; caudal 1.5; st-ales lJ-25-5. r>«»dy deep, the )>ack considerably elevated; one stnmg 
posterior canine on each side of ui)per jaw, directe<l slightly backward, r)ften a siM'oml canine in front 
of this and a small one directeil downward on each side of front of upper jaw al)ove the cutting cnlge 
and close to the 'median suture, these not evident in our s])ecimen; cau<lal rounded. 

Ck>lor in spirits: Grayish an<l olivaceous, caudal <lark, with a few white mottlinga and a narrow 
pale edge, the large scales at it.s ba«e pale; dorsiil and anal motth^l with dark; side with al>out three 
longitudinal series of white siM)ts smaller than pupil, one on row i)f scales alxjve lateral line, another 
on row immediately below it, and the third two rows lower; about six spots in each row; some fainter 
and irregular white spots on side 1h4ow. 

This species ranges from Hahia through the West Indiis north to Key W(»st and Cape Florida; it has 
been recorded from Key West, St. Martins, and St. Lucia, but is apparently not common in Porto Rico. 
The collection contains but one individual, 2.75 inches long, from Mayaguez, of this tyjKJof coloration, 
and it seems to be identical with si^cimens i<lentified as Scttrm radium and ^SjHirwjma cyanolem in the 
U. 8. National Museum. 
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iMhnin rndinn* Castelnau, Anim. X<iuv.,et('.. Ami'^rique du 811(1,29,18^!): not i^carun rofliant Cuvicr & Vak'ncfeimeM. 
Seiiru* radmnt Giinther, C^t.. IV, 21 1 ; Jordan & (lillHTt, Syn<n»siii, 906, 1883; not of Cuvier & Valcnviennen. 
SnirnM hoitlomyntar (^)po. TranK. Am. Thilo. Sot'. lKf»9, 462, St. Martins. 
StMiriiunnn cynnutate Jonlan & Swain, l*nH'. V. S. N. M. 1884,98, Key Went. 
SparUoma hoplomysitu, Jonlan & Evermann, 1. c, 1632. 1898. 

101. Sparisoma niphobles Jordan <& Bollman. fAjm; hirrtA-finh. 

IIea«l 3; <l«i>th 2.(57; eye 4.25; snout 3; I), ix, 10; A. ii, 9; scales 1-25-5. liody short and f<tout; 
snout short, obtuw; dorsal outline gently and regularly arcluMl from tip of snout to origin of dowal, 
thenar in a regular <U^*ent to caudal peduncle; ventral outline less arched; a minute canine direct«*<l 
downwani on front of up|>er jaw on each si<le (*lose to meilian suture, and a lai^ger, stronger lateral one, 
<lire<*te<l Ixackwanl; lower jaw soniewhat projecting, teeth (coalesced except at tips; upper lip double 
for its entin* length, covering most of upi)er jaw; cheek with one row of 5 large scales; lateral line 
complete, dropping from second to thinl row of st»les under last dorsal rays, the tubes each with 3 to 
5 branches; 4 s<*ales on median line before dorsal. Origin of dorsal above tjase of pectoral, spines 
pungent, al)out (>qual to snout in length, rays a little longer; caudal slightly rounded, outer rays alx>ut 
2 in head; anal similar to soft dorsal, its origin about under first dorsal ray; i)ectoral broad and short, 
alx)Ut tHjuai to snout and eye; ventral short, equal to snout and half eye. 

Color in alcohol: Dirty gray, Ixxly mottle<l and si)eckled with whitish; an obscure whitish line, 
often not evident, from eye along lateral line to caudal, and a plainer, bett€r-define<l one from Imuk; 
of caudal to oi>ercular flap, where it connects with a similar line from eye across opercle; in some 
sj^eciniens lower lialf of Ixnly abruptly paler, the dividing line running from lower edge of eye to 
the middle of caudal; ba'^e of iwctoral and axil black, i)robably greenisn in life; lower jwrti^ of side 
usually with more numerous white slacks; under parts of the body paler; tip of lower jaw brown, 
followed by a white l)and, then another brown one, l>ehind which is a series of 6 large white fi\iot», 
middle ones laiTeest, these spots sometimes confluent; sul)opercle and breast blotched with brown on 
bases of scales; dorsal with about 4 faint dark bars; anal similarly marke<l; caudal niottle<l, a ]>ale 
line at tip. In life, grayish with washings of greenish and reddish; base of pectoral green. 

This species is known only from the Bahamas, Caj^ Florida, Key West, and Porto Rico. It is 
quite abundant al)out Porto Rico, where numerous specimens were ol»tain(Hl from San (leroninio, 
Aguadilla, Mayaguez, En.*<enada <iel Bocjueron, Ponce, Hucares, and Fajardo. It was abundant at eai-h 
of these places. Length 5 or 6 inches or less. Like most other si)ecies of this genus this fish frec^uentM 
the patches of algje in shallow water. From S. hophmf/Hta.r (Coikj), which it closely resembles, it may 
lK*st l>e di.*itinguishtMl by the presence of )>ut a single lateral canine and the numerous small* white 
sjKJcks, which art^ diagnostic. 

Sjmrufonui niph(^t*>t .r<)rdan 6i Bollinan. Proc. V. S. N. M. 18K8 (Sept. 20), 5i'»l. <irt'iii Turtle ('ay, KahauiaM: Jordan & 
Kvennann. 1. c. II. lC.:tt. \>m. 

102. Sparisoma aurofrenatum (Cuvier <& Valencienni's). 

Head 3.1; depth 3.1; eye 5; sn(mt2.6; interorbital 4.5; iireorbital 4.H; 1). ix, 10; A. ii, 9; ])ectoral 
1.4; ventral 1.7; caudal 1.5; scales lJ-25-5. One posterior canine (ol)soh'te or ])roken on right side 
in our specimen); caudal fin lunate, upi>er lobe very slightly longer than lower. 

Color in life: Whitish green alx>ve, slightly rosy on side, greenish l)elow; an orange splotch 
l)ordered at upper anterior wlge by a black blotch just IxjIow lateral line mider thinl dorsal spine; eye 
red; a brick-re<l bar from mouth under eye to opercle, above this 2 small oblong sjK^ts of same; re«t 
of head bluish, teetli white, dorsal pale yellowish-red; anal rich red with bluish Ixirder; caudal olive at 
base, then a broad, rich blcKxi-rtMl bar or crescent, then a pale, whitisli terminal crescrent; outer rays 
clear red, tips of fin black; pectoral very i>ale-rixMy, the anterior ray dark; ventral |>ale-rosy, a blue 
blotch at ba«e of jK'ctoral. In spirits, dark alH)ve, pale green on si<les and IhOow; a pale-yellow Htri|>e 
from angle of mouth to Ik'Iow posterior margin of eye, lK^rdere<l Ih'Iow by black; a ^^ho^t, narrow Iwir of 
.«jaiiie color iK'hind cy*'; a <Ustinct bhu'k blotch on fourth and fifth .scales of lateral line, and a much 
larger blotch of yellow U'low the black; upper ray and Inuse of i>ectoral dark, front of ba.se black; anal 
with a dark line at base and a »lark e<ige; angles of caudal inky-black, blotch on lower IoIh.^ the larger. 
Ka-^'ily re<'ognizable, even in spirits, by the chanu'teristic j>ersistent markings. 

A We.'it Indian s|K'cies. known from Havana, Sombrero K(»y. Santo Domingo, Jamaica, Porto Rico, 
^•. Thomas, and St. Lucia. One specimen, 7.5 inches long, obtained by us at Arroyo. 
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Scams auro/renatui (.'uvier & Valenciennes, Hist. Nat. Poiss., XIV, 191. IMO, Santo Domingo. 
Srarus mineo/rtnatun Poey, Memoritu*. 11,279, \iM)0, Cuba. 
SiHurimmta aurqfrcncUum, Jordan & Evermann, 1. c., 1G34, lh98. 

198. Sparisoma abildgaardi (Bloch). ''Jjjro Colonuh'\- lied Parrot-fish. 

(Plate 30.) 

Hea^l8; depth 2.7; eye 6.4; snout 2.1; interorliital 4.5; preorbital 3.4; D. ix, 10; A.ii,9; i^ctoral 
1.3; ventral 1.6; caudal 1.3; scales 2-25-5. Dorsiil and ventral outlines of body alike, snout without 
fleshy hump; caudal fin lunate, lobes iH|ual; a single canine on each side of upjHjr jaw alx)ve cuttinj^ 
edge (in one small specimen 2 on rijrht side). 

Color in life: Fins and lower i)arts below a line fn)ni tip of under jaw to base of caudal under the 
end of lateral Hue, red, edjjes of scales i)al(*r; Ixxly a]>()ve j;rayish, edges of scales black, bases of those 
l)elow lateral line rosy; brownish-red wavy stripes radiating fn»ni eyel)elow; oblique pale-blue stripes 
on dorsal, tips of row of smaller scales at l)ase of anal blue, an<l 3 blotches on uppiT and 3 on lower ray 
of caudal; a few stales at base of caudal with pale yellow; iris yellow, pupil bordered narrowly with 
rcil; membranous edge of opercle black. 

This gorge<.)Usly colore<i i)arrot-tish is g<^n(*rally connnon from Cuba south to Brazil and has been 
recorded also from Martinique, Jamaica, Santo Domingo, and Havana. The collection from Porto Rico 
contains 2 specimens, II and 12.5 inches long, rcsj»f(tively, from Arroyo, where many others were 
seen. While it was not noticed elsewhere it is prol)al)ly not rare about the island. 

Vieja, Parra, Descr. Dif. Pieza.'s. Hist. Nat., 'kS. ].l. l's. lit:. J, 17>7. r\i\»\. 

Scarng abHd(jwirdi BUn-h. lohth., pi. _';'>'.♦, 1791. .Vrnt-rica: from m specinifn m'IU by Prt»fessor .^bildpiuini. 

Scarus raccineua Bloi^h A Schneider. Sysi. Iclali.. *>'.>. l.sol. ("iibji; after I'arra. 

*Scaru» aurf/rruhrr \jAvC*\h^^v, \\'\s\. Nat. I'(tis>.. IV. "».">. it,;;, iso;;. Mariiiiicnu': on a tlrawing by Plumier. 

Ocants amplutt Kanxani, Nov. ('oniiu. Ac Sci. In.xt. liniion., :ijj. taf. '>. pi. J"*. PS12. Brazil (lide Guichenot; not seen by lu*). 

Scartm en/tJirinokU-H iinUhvuot, Scarido Mn<. I'uri^-. In. IHi'). <;iin<> Doniiiifio. 

Srani* oxi/brorhiu^ Poey, Synopsis, AV2, 1'm.s. Tuba. 

Spariisonia cibildf/aardi, .Ionian «.V Kvennann. 1. c, 1(;;>>. ls«.». 

194. Sparisoma chrysopterum (Hloch c^ Schneider). 
"^Loro IV/v/r",- "Ojf'jrn \'tr(ft'\- Viejn; li/uc Par rot-fish. 

Head 3.1; <lepth 3; eye 5.S; snout 2.1; int<Torbital 5.5; ])reorl>ital 3.2; 1). ix, 10; A. ii, 9; 
pectoral 1.5; ventral 1.9; caudal 1.2; scales 11-25-5. Dorsal and ventral outlines nearly alike, dorsal 
somewhat more strongly arche<l; 4 to <> strong canint-s on each side of u])per jaw, those Iwhind usually 
]>ointing outward or backward, those in front forward, sometimes one or two small ones at suture; 
pores of lateral line much branched, inori' .so than in any other known Porto Rican spe<*ies; caudal 
deeply lunate, outer rays mtich produccil, tipper lobe the longer, twice length of middle rays. Known 
from the other si)ecies by the canines, produc(Ml rays of the caudal, and the blue color. 

Color in life: Rich gn'cnish-blue < >r bluish-green above; edges of scales greener, their bases darker; 
under parts rich blue; head greenish-blue, soniew hat mottled; lower jaw and breast sky-blue; dorsal 
pale rose; anal pale blue at base, then broadly pale brick-red, then a very narrow i)ale-blue border; 
laudal reddish at base, blue on outer rays extending to tips; abaft the rt^l a pale crescent, then a 
broad bkKxl-re<l one, an<l last a narrow bluish-green border; pectoral i)ale lemon, a black splotch at 
base above; ventral i)ale-greenish. 

In spirits, Ixxly nearly everywhere a faded-blue, brighter on head and under }K»ctoral; dorsal 
and pec^t<»ral pale; ventral chiefly palc^ with traces of blue; anal soile<l-grayish; middle of caadal pale, 
its edge dark, outer rays greenish; a black blotch on ba^^e of i)ectoral al)ove. 

This sj)ecieii is generally common from the West Indies to Brazil, and is known from Havana. 
Santo Domingo, Jamaica, Porto Rico, Martinifpie, St. Thomas, St. ( Voix, St. Kitts Guadeloupe, and Hahia. 
It reaches a good size and is of some value as a food-fish. Two fine si)ecimens, each a foot long, were 
obtained from Arroyo and Isabel Segunda, ami others were i*i'vn at each of these plaices and at Culebra. 

VieJa, Parra, DesMT. Dif. Pieza.s, Hist. Nat., .^s. pl. Js. ti^. 4, 17s7. Cuba. 

Scnni9 chrymptcrun Blo<*h ct Schneider, Syst. Iclith.. 2.s<i. j>l. r»7, 1S()I. Anieriean .seas. 

Smnuirhhri* Bloch «fc .S<*hneider, Syst. lehth., 2x9. IsM. Cuba; after Parra. 

ScantH laicralif Poey, Menioria.s, II, 219, 1K(H), Cuba. 

tStninm itjiinidruH CMnivhvuoi, Seari«les, 15. 1S<m. Hahia. 

Sparitoma chrysopterum, Jonian & P^vemiunn. 1. ( .. l«i;;(.. lv.»s. 
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195. Sparisoma lorito Jordan & Swain. ^*Laro*\' Parrd-fidi, 

Ht«rl 3; depth 2.9; eye 5.3; snout 2.3; interorbital 5.2; preorbital 3.5; D. ix, 10; A. ii, 9; pecto- 
ral 1.5; ventral 1.8; caudal 1.3; scales l}-25-5. Back moderately elevated, dorsal outline mach more 
stnm^ly an*h(Mi than ventral; eye high in position; one posterior canine on each side of upper jaw, aii<l 
one or more nmall ones near suture; craudal deeply lunate, upper lobe very slightly the longer. 

Color in si)irit8: Uniform greenish; a very distinct deep-black blotch on base of upper nyn of 
pectoral ; outer rays of caudal darker than middle. Much resembling S, bracMale in spirits, bat differiiiK 
in the presence of canine teeth. 

A West Indian species, known from Havana, Haiti, Jamaica, Porto Rico, Sombrero, and Barbados. 
Two si)ecimcns, ea(*h alxnit 10 inches long, were obtained by us— one at Puerto Real, the other mt 
Arroyo — and others were seen. It is of some value as a food-fish. 

Sjtnrisoma lorito Jordan & Swaiu, Pnic. U. S. N. M. 18H1 (July 1 ). 95, Havana: Jordan A Evermann, 1. c, 1637, ISOS. 

196. Sparisoma viride (Bonnaterre). '*Loro Verde"; **C(>loro*\' Dark-green Parroi'/uh. 

llesLil 3; depth 2.0; eye 7.5; snout 2; interorbital 4; preorbital 3.1; D. ix, 10; A. ii, 9; pectoral 
1.4; ventral 1.7; caudal 1.3; scales 2-25-5. Body rather deep, l)ack elevated, profile nearly straight 
from snout to dorsal; caudal deeply lunate, outer rays considerably produced, upper lobe slightly the 
longer; 2 (»uines on each side of upper jaw. 

C\>lor in life: Rich bluish-green, edges of scales as well as their bases brownish; top of head light 
clear brown down to level of pujnl, this brown patch extending from occiput to near tip of snout, which 
is green with a narrow brown border; a narrow brown bar backward from eye to humeral region, and 
a similar one from mouth Ixackward to o|)ercle, this connecting with the narrow line around each lip; 
si>ace al)ove this rich green, below paler green; upper edge of opercle with a small pale-lemon spot, below 
it a gret*n one, then rest of opercle with a broad reddish-orange border; subopercle with a very narrow 
orange lK>nler; caudal peduncle with a large irregular orange blotch covering about 5 or 6 scales; dorsal 
pale-reddish, the sheathing scales at base very rich green; caudal dark green at base and on outer rays 
nearly to ti|)s; next a crescent of rich orange, the horns extending to tips; lastly a broad crescent of 
imler green or bluish green; anal green at base, then a broad rich orange l)and, then a broad blue 
l)onler; pecrtoral green on upper and lower rays, paler between; ventral rich blue-green on outer ray, 
rest |)ale-orange; teeth white, with slight bluish tinge. 

In spirits: Pale-greenish, top of hea<l grayish-brown, a band of same color behind eye; side 
of hea<l blue, abruptly demarcate<l from color of top of head; a pale band from angle of mouth across 
cheek, then narrowing anc' cur\ing upward across opercle; lips blue, their edges pale; membranous edge 
of opercle i>ale, a bright-yellow spot alK)ve; anal with blue margin and liase^ pale in middle; caudal with 
blue margin, widening on middle rays, a yellow crescent-shaixjd band in front of it, rest of fin greenish; 
pei'toral bluish alH)ve and in front, pale-yellowish Ijelow and l>ehind; scales at l>aseof caudal pale yellow. 

A West Indian sj)ecios; known from the Bahamas, Sombrero Key, Jamaica, Porto lUco, St. 
Thomas, and St. Cn)ix. Obtained by us at Arroyo and Culebra, where it is proliably common. It 
attains a length of 2 feet or more and, though used for food, it is not of nmch value. 

Pitrut riri'itjt bahantcnsU (the Parrot-flsh), Catesby, Nat. Hist. Carolina^, etc., II. 29. pi. 2*J, 1738, Bahamas. 

.Sropiwr viridi* B(>nnaterre< Enc. M6th., X, 96, 1788. Bahamas; after CateHby. 

Scant* eairdty Lac<''i)We, HiKt. Nat. ToisR., IV, 16, 1803, Bahamas: after Catesby. 

ik^rm niUthti (Hi\'icr & Valenciennes, Hist. Nat. Poiss.. XIV, 183, 1839, Bahamas. 

»Sr»inM nulanotis Bleeker, Ichth. Notlzen, I-X, 4, 1862, St. Croix. 

Sjtarisonui viride, Jordan 6t Evermann, 1. c., 1638, 1898. 

197. Sparisoma flaveacens (Bloch & Schneider). Vieja Colorndn; Mud Parrot'/ish. 

Head 3.1; depth 2.7; eye 5.5; snout 2.4; interorbital 4; preorbital 4; I), ix, 10; A. ii, 9; scales 
1-25-5. B<Kly rather stout, .?ompresse<l, heavy forward; profile evenly cnrvtMl fnnn tip of snout to 
dorsal fin, then in a long Regular slojX' to canilal i)eduncle; mouth normal, gape not reaching eye by a 
di.>*tance gn»ater than half diameter of orbit; jaws pale, lower jaw i)r()jecting; no canines; upi)er lip 
cnverinjr all of upiHT jaw; scales large and thin, a single row of 5 scales on chec^k, 4 »(*ales l)efore origin 
of dorsal; tuln's of lateral lino divi<ling into 4 or 5 branches, covering most of scale; top of head with 
nnnierous small papillji', forming elevatcMl linens fKxsteriorly and Ix^hind eye; origin of dorsal over lML«e 
of |M»ctoral; long(*st dorsal spine alxmt 2.5 in head; dorsiil rays slightly longer; anal similar to soft 
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doraal; pectoral rather long, reachinpr past tipa of ventral?, rays alnnit 1.4 in head; ventrals al)out 1.7 
in head; caudal fin usually lunate, lol>es pointeil and projecting, eHi)ecially in adult; in the young the 
fin is sometimes merely truncate, never rounded as in S. ruhriphine. 

Color of adult in life: Olivaceous, clouded with light and dark, and usually flushp<l with pinkish, 
especially below, edges of the 8c<ale8 more yellow-olive; scales of belly and lower jmrts light orange- 
red toward their bases, giving a decidedly red<lish cast; dorsal mottled with different shatles of r)liv('; 
caudal creamy, mottled and l)arre<l with darker oninge, markings more distinct on outer e<lge; veiitmls 
and anal rich cherry-red, mottled and l>arred with brown; peirtoral light orange-red, color formed by 
narrow^ orange cross-streaks on a paler ground; a light band across lr>wer jaw, which is otherwise 
brown; a dusky or black blot^'Ji at l)a.*=»^' of pectoral; blackish blotches sometimes present on bwly at 
base of soft dorsal. In ah^ohol, the rwl and yellow fade and bwome pale and the general color is 
brownish, paler Ixjlow; usually a dark blotch at ))ilsi» of soft dorsal and one on ))ase of pectoral. 

»S, flavatcens is close to S. rul/ripinrw, from which it can l)e distinguished most rea<lily by the 
difference in shape of caudal lin and its lighter coloration. In S. rnhrij/miw the caudal is more nr less 
rounde<l, while in S. JhuntmiH it is lunate or truncate, tips of lobes always In'ing point^'d. 

The range of this siHHries extends from Biscayne Bay and Key West southward to Rio Janeiro. 
It is generally common, and is known from CajK' Florida, Key West, Havana, Bahamiis, Tortugas, St. 
Thomas, Jeremie, Haiti, Port au Prince, Jamaic^i, Porto Kico, St. Lucia, and Uio Janeiro. It is 
abundant in Porto Rico. The Ci»llection contains specimens from the following localities: San Juan, 
Mayaguez, l*uerto Real, (luanica, Ponce, Knscnada del Boqueron, Ilucares, Fajardo, lsiil>i*l Segunda, 
and Culebra Island. It rarely exec c^ Is a foot in length. It is very abundant at Key West, 
swarming everywhere alnrnt the island in the tvlgrass. At Havana it is apparently cipially conmion, 
the numlx»rs seen in the nmrket ex<*ee<lin;r that of all other species of the genus combined. Its flesh, 
although not unpleasant in flavor, is soft and rather jM)or. In tlu^ Havana market it is usually called 
Vi^a Ootorada^ but the species of this group are seldom distinguished by the fishermen. 

Vu^a, Parnv. Deser. PiezasDif. Hi^t. Nat.. r,<j. pi. 'j.s. fm. j^ i7S7, Cuba. 
Searu* fimr«rcns BUx!h & Schnoitler, Sy^t. Iihth.. -nK). ls<)l. Cuba; after I'arm. 
St<iru8 fqnaliduH Povy, Memorias, II, Jl.s. ls<K), Cuba. 
SparUuma flavigcai«, Jordan & Evorniaiiii, 1. c. UMO, IS'j-s. 

198. Sparisoma rubripinno (Cuvier i\: \'aleiiciennes). Virjn; I/tm; Parrot -fish. 

Head 3.3; depth 2.9; eye 5.5; snout 2.5; interorljital 3.7; preorlntal 4; I), ix, 10; A. ii, 9; scales 
1-25-^. Body stout, compresstMl; head large, somewhat rugo«e in the adult; mouth small, ga}H> not 
reaching vertical of eye by a distance e<|ual to half of its diameter; lower jaw projecting; no canines; 
suborbital with venules; pores of lateral line with 3 or 4 branches; 4 scides in front of dorsal. Fins 
moderate; dorsal spines pungent, longest about i-^jual to snout; dorsal rays a little longer, about equal to 
those of anal; pectoral l'»ng, 1.3 in head; ventral shorter, about 1.9 in head; caudal truncate in adult, 
usually rounded in young, never lunate as in N. /A/rr.swv/.s, outer rays about equal to snout and eye. 

Color in life (a specimen 9 indu's long): Head and side dirty mottled-l)rown; 3 brown bars on 
lower jaw; fins all mottle<l- brown ami yellowish; Ih'Hv white. Another sf)ecimen, 4 inches long, from 
San Juan, had the sides bluish-olivace^ms; edges of scales darkest; white on belly; side of head with 
2 irregular brownish bars; tij) of lower jaw brownish, followed by a whiter striiw, then a broad brown 
bar followed by white; dorsiil pale, mottled with brown, especially near base; caudal crossed by 
alternating bars of brown and paler; irregular brown bhjtches at base of caudal; anal rosy, blotched 
with brown; pectoral pale; ventrals palcj-rosy, iimer rays white; jaws white. Another 8j)ecimen, 4 
inches long, from Agiiadilla, was des<TilHMl iis grayish, paler below; chin with 2 broad l>rown bands; 
4 black blotches on bac*k, first on and at ba.s(? of first dorsal siane, second on base of sixth anrl seventh 
rays, tliird on about eleventh and twelfth rays, and fourth on Ijist ray but one, all thes<.^ extending 
somewhat on sides; iris green, rest of eye silvery and brownish; dorsal and anal tins mottled re<idish- 
brown; caudal brown, with 2 or 3 irregular cross-st^ies of pale spots; ventrals reddish; pectoral pale. 
In alcohol, general color grayish-brown, i>aler Inflow; head brown; chin with 2 or 3 broad brown bands 
separated by white ones; base of jn^ctoral dark; a dark blotch on bo<ly at e<lge of oi>ercle; 4 rather 
distinct dark blotches on back extending upon dorsal fin, which is mottled with<lark and light; caudal 
dark, with 2 irregular cross-rows of whiter s|M)ts, mon' or less (ronfiuent in anterior row; extreme tip 
of tail with a pale border; anal barre<l and mottUnl like dorsal; ixjct<jral and ventral j)ale; jaws pale. 

F. c. B. lyoo— ic 
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A West Iinlian sin^'icrt (lenjrth (> to 9 inchen) itlonely resembling S. flave^ceiis, from which it can 
Ixwt Ik? <liHtinguisho<l hy it« roundeil (or rarely tninoate) caudal, and almencre of whitiHli or snowy 
blotehes on 8i<UiH. It Ih known from Santo Domingo, Porto Rico, Jamaicra, and Martini<|ue. It i» 
common al)out Porto Rico, the colU^ition (containing HiK'cimens fn)ni San Juan, Aguadilla, Mayagiiez, 
Enwnadadel liiHiuenm, Puerto Real, (iuanica, Pon(«, Arroyo, Ilucaren, and Fajardo. 

SraruH rubn'pinitiM (TiivUt Si ValciifiennoM, HiHt. Nat. IN)i.«*»., XIV, 199, 1«39, Sjiiito Domliijfo. 

Smnt» riVriM Ciiv. A Val., Hist. Nut. Vninn., XIV, 203, 1839, I'orto Rico (Coll. IMeo), ami Martinique (Oill. Actwrrl). 

Smrw circumnftliUus I'(K'y, Mi'nioriaN, II, 423, 1801, Havana. 

Sntnu truiiciUutt Pocy, Synoiwis, 339. isiW, Havana; Poey, Fauna I»ucrto-RiquciSa, 3.'tti, 1881; Htahl. 1. c, 78 and 164, I8W. 

f Scfiru* nnnnjhuUum Pix-y, Synopsis, 340, 1868, Havana. 

Sitarifftmn ntbripinnr, Jonlan «fe Kvermann, 1. c, 1640, 1898. 

109. Sparisoma brachiale (Poey). 

Head 3.2; depth 3.1; eye 5.6; snout 2.2; interorbital 5.3; preorbital 3.4; D. ix, 10; A. ii, 9; 
pectoral 1.4; ventral 1.7; caudal 1.3; scales 1^-25-5. Body elongate, bac^k mtMlerately elevated, clorBal 
and ventral outlines much alike; eye about midway l)etween tii> of snout and end of ojiercle, very 
high in position; na canines; outer rays of ciiudal considerably prwhuHHl, making fin rather stnmgly 
lunate, mitldlc part tmncate or slightly convex; lateral line interruptwl near end of dorsal, l)egirinin^ 
again on row Inflow, the two ends usually overlapping. 

C/olor in life: Rich re<l alx)ve, jjaier Ih'Iow, edges of scales while; fins all n»sy-rtMl; U^th white. 
Ill spirit**, very paU? grtHMu'sh, dark olive in one siH'<-im(5n; in some ca-ses with rosy fliishirs on Hide; h 
large jet-black sjM)t at Uim* of upjwr rays ( f iKfttonil, not extending intx) axil; no other distinct markingH. 

A \Vt**t Indian siKH'ies known only from C'ulia, Jamaica, and Porto Rico. Seen by us at Agiuulilla, 
Arroyo, and Isaln'l St^unda, wherti 8i)ecimen8 9 to 12.5 inches long were obtained; alsf> collected by 
Mr. (iray at San (leronimo. 

ScuniM hrarhinlh Poey, Memorias. II, 34.'i, 1861, ru!>a. 

.Srttriw A«»/wt«/m P«K?y, Memorias, II, 422. 1861, Havana; btiHCtl on an old drawing; a blaek axillary spot, sown with 

white point»<. 
SjHiriMjmabrachiaU', Jonian Jc Kvermann. I.e., 1611, 18W. 

Oenas 110. SCARUS Forskil. Loroi; Parrot-fishes. 

Lower i)haryngcals spoon -shai)e<l, ovate-oblong, transversely concave; t<;eth in each jaw fully 
coalescent, appearing as tt^sstdlations on the surface; jaws with distinct median sutures; edges of jaw 
even, t<H.'th whitish or rosy in <M)lor, never green. Upper i)haryng(jal8 each with 2 mws of tiHjth; gill- 
membmncs scarcely united to the narrow isthmus, acToss which they fonn a bn>ad fol«l; <IorKa] 
spines flexible, scanrely different from soft rays; upper lip laterally double, inU^rior fold iKxrciniin^ 
very narrow or obsolete* mesially; lower jaw in<lude<l in th(^ cIosimI mouth; lateral line internij»te<i 
j)ostcriorly, commencing again on next series of scales IkjIow; tul)es of lateral line s(artH*ly branched; 
s<*ales on cheek in 2 to 4 rows; si-ales in front of dorsal on mwlian line to 8. D. ix, 10; A. ii, 9 in 
all si)ecit*s; s<*ales 2j-24-<i. I^nly robust. 

a. rpiKT jaw with from 1 to ^ iKwterior <'anines. 

b. ChiH?k with 2 or 3 rows of M-ales. 

r. Head with a longitudinal iMind. a yellow longitudinal stripe on Ixxiy; outer rays of eaudal not eolore<l like inner; 
eaudal suhtruneate. 

(/. Outer niys of caudal blackish or greenish, darker than mi><lian rays. 

V. Yellow slriiM' alxive pe<*toral alxMit on a level with eye; outer rays of caudal deep KrtH.'nish-blu<*; up|>er jaw with 1 
lM»sterlor <'anine (rarely duplicate<l); 'i.h rows of scalen on cheek; head with 2 bluLsh-Kre<>n stripew, interh|iuee 
retldishor yellow; dorsal and anal each with 2 gr^'cn l>andHnnd 1 orange one. anal having a nMindi.sh blue MfMit 
on niembninc iK'twecn every 2 niys. (Jeneral j-olor blui.sh-green mixt^l with orange jnturluintiut 

if. Yellow slri|»e ul)Ovc pcctoml, nuistly b»'low level of eye; outer rays of caudal blacki.sh, rest of caudal green; upjK-r 
jaw with 2 jMisttTior canint's; 2 rf»WN of scjiles on cheek, up|»er jmrt of heail dark-gn'cn, l»elow eye bright 
yellowi'^h-green, with bluish markings on ojK'rcle: dorsal bright-green at Iklsc: ventnils pale; lMLs<M»f iH'elonil 

with a blue blaek murk. (Jeneral color in lift'. bright-gre«'n: darker on ba<k. paler 1h.*1ow lnJliimni 

<i'l. Outer ray»i of eaudal orange, lighter than mediuFi rays, its »'dge bla<*kish: yellow stripe alM»ve i»e<'loral, Iwlow level 
of green .strljHson hea<l. which iire n<'arly liorizontal; ui)per jaw with 1 jMisierior canine (rarely duplicated); 
^l^^ rowsof .M-aloon cheek: head with 1 bluish green siripes. interspaces ri'ddish or yellow; ilorsaland anal each 
with 2 U'reen band-nnd I orange om-. the latter without blue s|M)ts; bjiMil band of dorsal not broken ini»» green 
s|M»t««. < Jeneral color l.liii-h uTeen. mixed with oraime t:i mojittnut 

rr Head wilbout longitudinal band>. |M».st«rior eanines 2 to 1. 
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/. Caudal truncate; 2 scries of scales on check, and 2 Hcalcs on lower preopcrcular limb: canineH 2 or 3 on each sl«lc. 

Color uniform violct-purple; vertical fins very dark ararniuja 

if. Caudal fin lunate, the outer rays more or less i>roduce<l: cheek with 2.5 or 3 rows of 8cales: posterior canines 
3 or 4: color (dried skin) plain brownish, caudal in one spe<'imen darker, or paler mesially, its Iwrder and anf^les 

dark tri^innngns 

66. Cheek with 4 rows of scales; angU»s of caudal more or less siilicnt. 

g. Color dusky-olivaceoiLs, some scales with a rosy blotch at bjisc; dorsal e<lKed with dusky; caudal dark, pale at haw, 
and with pale shades, its angles little i)roduced; opercle with blue blotches; canines 3; snout rather a(!Ute; 

7 scales before dorsal ruzamilar 

gg. Color, dark sky-blue; jaws with bright colors retuln. 200 

ggg. Color brown, with 2 brown lateral bands gnathodm 

€ui. Upper jaw without canines; 2.5 series of s<'ales on cheek. 

h. Third (partial) rj)W of scales of cheek of W or 4 scales, those of upper n)W little larger than those of second row. 

i Caudal slightly rounde<l, its outer rays not i>r(Kluce«l. 

j. Side of body with 2 broarl, dark longitudinal shades; si<les of l>clly each with 3 sharply defined lines, each on a 
row of Kctales, these strii>es running from breast to Wyond front of ventrals and usually l)ecoming faint or 
even obsolete in old individuals. 

*. Stript^s on side of breast, if prt^sent, whitish. Color dark reddish-brown al>ove, paler below; ba<k dark; side with 
2 dark parallel stripes of color of back, separated by paler interspaces, upper one extending backwanl from 
eye; snout above bluish-brown; a narrow whitish stnak running from head along mi«ldle line of belly: a faint 
dark spot on base of pectoml; caudal pale onini,'e-r(.Ml, outer mys somewhat barred with bniwn; dorsal omnge, 
e<lged with bluish; other fins nearly plain cro/Vv-mt»>, 201 

kk. StriiKH* on side of breast, if present, inky blue. Color bright-green, olivaceous alK»ve. paler IkiIow, lower half of 
body becoming iM)steriorly more and more yellow, and on lower half of caudal i»cKiuncle bright light-yellow, 
this color being brightest alxive front of anal; longitu<liuai shades on side of IxKly bright crimson, .separated 
on head by a band of green; nosjMit on base of peetoral; eau<lal fin green, its lower half yellow; dorsal, anal, 
and pectoral green, at lejust at base; ventrals y»*llow evmnanni 

jj. Sides of body without distinct, broad, darker stripes. Color bn»wn; no ban«ls or lines upon Ixsly or hea<l; dorsal 
spotted with violet and cdgtHl above and below with yellow, like caudal; caudal without si>ots; yellow line 
near edge and another along basi' of dor-al flnvomargimtttis 

ii. Caudal truncate, its iM»ints slightly salient; side with a bn>ad whitish band acutu» 

hh. Thinl (partial) n)W of scales on cheek of 1 or J scales only; scales of upper row much larger than those of WM'ond 
row; caudal subtruncate, it,s outer niys more or less pnHluceil. becoming much elongate with age; adult with 
a fleshy hump above snout. 
L Color bright-blue, young more or less shadtMl with rcd<lish-brown; fins mostly blue. Size large airufrus/Jffl 

U. Color dusky-olive; a i)ale-yellowish streak from upper part (»f eye to upjK'r base oi caudal cmbhinalicu» 

200. Scarus vetula Bloch tV: S«'hrii'i(ler. MmUfinh; Vitja; Old Wifr. 

(1M..\TK 31.) 

Head 2.7; depth 2.7; cytw; .^iioiit 2.:>; intcrorbital 2.S; preorl)ital 4.2; D. i.\, 10; A. ii, 9; j)ectoral 
1.5; ventral 2; caudal 1.8; scales 2-2r)-<;. Horsiil ami ventral outlines alike, head jMnnted; 2 jK^terior 
lateral canmes in iipjHT jaw; caudal nuir^'in sli^rhtly concave })etvveen cmter produced rays. 

Color in life: Scalers of tnnik blnisli-^Teeti, their ed^es pink; head vari(»j2:ated, the ground -col or 
in nharles of grayish, pink, an<l blue; a wavy^reen stripe from slivrhtly l)elo\v angle of nionth oblitinely 
upward to below i>osteri(>r margin of eye, bonlered on both sides with yellow; a similar shorter strijie 
on snout, similarly l)ordered; a In^nt green bar before eye an<l a very short one lK'hin<l; lower lip and 
chin blue; iris yellow; outer half of dorsid i\\\ abruptly green, the line of <lemareation curving obliquely 
upwanl from liase of first spine, thence nearly straight to tip of ninth my; yellow below the green, 
shading into rosy on base of fin, which has oblicpie pale-blue bars, one near bjise of each interradial 
membrane, below which is an oblong deep-blue blotch; anal col<>red exactly like dorsid, but without 
oblique pale-blue bars; i>ectoral with its upiH*re<lge blue, below which is a band of pink spreading out 
over the base, rest of tin light-green; ventral with spine and first ray blue, second yellow, the rest pale, 
with roey membranes; caudal with upi>er and lower prcMluctMl rays bhie, the two inner of the prcMliuHMl 
rays rosy at base, yellowish at ends, rest of fin grtH.»n; sin-eral scales at base of caudal rosy. 

This is one of the most gaudy of the parrot-fishes, the cond>ination of colors being very extraor- 
dinary. It is thus far known only from (^uba and Porto Rico, where it is not uncommon. The 
specimen in our collei!tion from which the colonel drawing (plate 81) was made is 12.5 inches long and 
was obtained at Puerto Real. We have compare<l it with a sjHMnmen in the National Museum which 
has been identified with Poey's S. mptrhuH and find that they agree jierfectly. The identity of *S'. 
mperbus with S. vetula seems certain, though there are some slight discrepancies in the descriptions. 

Vi^ Parra, Descr. Dlf. Piezas, Hist. Nat., 5K. i»l. 2S. fin. 1, 1787. Havana. 

&anM rdnto Bloch A Schneider. Syst. Iclith.. 28y. IWl, Cuba; after Parra: Jordan A Evermann. 1. e., Ifrl9, 1K98. 

Srartw •tiiier&tMt Poey. Memoriae, II, 218, 1800, Cuba. 
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201. Scams croicensis (Bloch). BtUlon. 

Hemi 2.9; <U»i)th 3.3; eye 4.8; snout 2.9; interorbital 3; preorbital 4.8; D. ix, 10; A. ii, 9; pec- 
toral 1.6; ventral 2; caudal 1.9; scales li-25-6. Bcnly elongate, little elevated, doreal and ventral 
uutlinttH alike, jawH without <*anineH; caudal fin slightly roundwl. 

(blor in life: Brownish alwve, pale Ix^low; a broa<l Ixand of brown fn)m eye to Ijase of cau<lal» • 
narrower one l)elow this from l)ase of i)ectoral to cau<1al; a pale-bluish line bordering upper band 
alK)ve and below; two or three white or pale-bluish longitudinal streaks on sides of abdomen. 

A species of small size but great abundance, from southern Florida and the West Indies; known 
from Key West, the Tortugas, Bennuda, Havana, Porto Rico, St. Thomas, Jamaica, St Lucia, Mar- 
tinique, and St. Croix. Numerous siKJcimens obtained by us at San Antonio Bridge, Boqacron, 
Mayaguez, Hucares, Fajardo, and Culebra; 8 by Mr. Gray at San Geronimo. It probably does not 
excee<l 5 or 6 inches in length. 

Scanu croicautu Bloch, Ichth., pi. 221, 1790, St. Croix; Jordan & Evermann, 1. c, 1650, 1898. 

Scarus insular-mnrtar-rrucis Bloch & Schneider, Syst. Ichth., 312, pi. 62, flg. 2, 1801; after Oronow. 

Scarus aUcmam Cuvier & Valenciennes, Hist. Nat. PoiK«*, TV, 200, 1839, Murtinique. 

Pscudoacanus lutajkUun Poey, Hepertorio, II, 239, 18CK, Cuba. 

202. Scarus cceruleus ( Blo<*h ) . ' * lAjro * ' ; Bbie Parrol-jinh ; * * IStrnhk-^noie. ' ' 

(Plate :«.) 
Head 3; dejith .'i; eye 8; snout 2.,S; int^^rorbitiil 2.8; pr(M>rbital Ji.7; I), ix, 10; A. ii, 9; pectoral 
\AS\ ventral 1.8; caudal 1; Hciiles 2-25-(>. H<Mly eloiigat<^, back warce.ly <»lpvate<l, but snout with a 
lar^^ fleshy hump w> that luuul in not |Miinted, hump much nion^ prominent in old individuals; anterior 
protile Htn)ngly <'oncave al)f)ve eye in a siKH-imt^n 20 inches long, ne4irly straight or slightly cv>nvex in 
one of 14 inches; eye Hiiiall; caudal tnmiat^^ or slightly roundwl l)etween the pHnluced outi»r rays; no 
caninei*; jmux's of lateral line little bninclH^l. 

Color in life: Everywhert* unifonn tuniuoiw-blue, base** of v(;rti(ral firiH much deeiK^r blue; Irin 
blue, pupil with a narrow brow ni.»<h -yellow lK)nler; a brown ish-yelhiw ntriiw iMmlering lower jaw; 
faint wine-colorcnl Hha<les on Hide of luuid Inflow and U^hind c>ye; hea<l, ba(;k, l>elly, an<i ti]iH of fiiw 
greenish-blue. 

The blue parrot-fish r(«<'hi'H a. length of 2 or .S fwt and a weight of 12 to 20 ])ound8. It has the 
widest distribution oi any memlnjr of the family, lieing found from Chesai)eake Bay Houthward Ui 
Florida and throughout the West Indies. It has b(H.'n reconknl from St. Geon?e Island (Maryland), 
CaiK* Charles, Ikihama^, Key West, Tortugas, Havana, Martini(|ue, Jamaica, and Porto Rico. Two 
siHK'imens, 14.5 and 20 inches long, were obtained by us at Culebra Island, and many otheru were 
K»en in the lK>atH of the St. Thomas, St. Croix, and Tortola fishernujn who fr(M|uent the waters about 
Culebra an<l VitH|ues islan<ls. Though evidently not held in high (wtec*m, it is doubtless the moKt 
iin|M»rtant f<MMl sjKHics «)f the i>arrot-fishes <Kcurring alwHit Porto Rico, due <*hiefly to its abundancre 
an«l largi* size, and the catch siH'ms to 1h^ always Siive<l by the fishermen. 

So far a.s known, none of the |»arrot-fishes ever takes the hook, and they are then^fore UKiially 
cau;:ht in sonu* sort of traj). Tin* trap in common ust» alniut Porto Rico is shown <m pagt^ 31. 
AlK)nt Culebra Island tlu^si' traps or baskets an^ ^^i in 5 to 8 fathoms of water, and an* usually luut^^l 
with large <'hunks of <*a<-tns pulp, ma<le white by trimming off the griHMi outer part. 

These large imrrot-lish axv taken in considerable mimln^rs, along with hog-fish, d<:H't4»r-fish (med- 
ico.-), groni)ers, 8napi)ers, and grunts. The name "tumble-nos<;" is given by fishermen t4» unusually 
large bine parn»t-fish, on account of the ptM'uliar toiMigmphy of i\w. nostj. 

\nmrHln cnruha (the Blue-fish) , C^itesby, Nut. Hist. Cunilimi, eto., IH, |>1. 18, 174:J, KahHiiuu^. 

/y»ro. Parm. Ihscr. Dif. I'iezas, Hist. Nut.. 57, pi. 27, fig. 1, 1787. Cuba. 

Trnmim, rami, I.e., fiK'-i- 

rurin>hiinu rnruUn Hhxh. .\usl:imliHclH' FimIu.'. II. 12<). i»l. 170. 17s<I. in part. lijihaiiniis: afliT <'Htt-shy ami a flKure by 

Aiibritl, uUtTc<l fn»m ;i fiKMin* by I'lumier. 
S4;ti »/> Inrn Hl<K'li Si S<'hiui<bT. Sy>t<'mu bhthyol.. "iss, isiH; aftiT htro of l»arm. 
S4nrtij^(rifnfHifti:< \ji(r[H'i]v, Hist. Nut. l'ois<.. IV. "Jl, iNC',. .Martinique: on a ilrawiiii: by IMunnt-r. 

■' S<nr ti ti Uoh H^ynmnx Li\i\'\ti^\v , Hist. Nat. l'oiK«... IV, J'), ls<i:;. Martinique: ofi a e«»py by .\ubrirt of a <lniwinnby riiimier; 
the cojiv colon-*! tMitirely blu*' in onb'r to repn-x'nt tliis «<|K'rir>: the oriirinal ilrawini; prolmbly iMt<'!Mie<l for 
Simrt'.-iniiii t/ii-itsujtt/ rum: iIh- sjiiik- «'opy by AuJiriet, tbr oriKiual of |tlocb'> eiiLTJiviiiK t»l Stnnis nmii^tis. 
>,.•,>!> ,^,t,i.^n^ r-HV, Menioria-. II. JIT, ls<4>, Cuba. u«bill. 
N-'i//.- inirlt'ilif r«K'\. .M«nioria>. II. J-Jti, Im;(>, Cuba: youni,'. 
Srni iiy mniO ti.<, .Ionian A. Kvcruiann. 1. <.. Ki-W, Iblte. 
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Oenai 111. FSEUDOSCABUS Bleeker. Onaeamaias. 

This genus differn from S(untSj as here understcxxl, (rhieily in the deep green or ]>hie color of ita 
highly ino<lifie<] jaws and teeth. The HjHicaes an' mostly of large size and robust form. Five species 
of this genus are recognize<J by Jordan & Kvennann a^ o<!(?urring in American waters north of Panama, 
only one of which is thus far known from Porto Ri<^o. 

PNKllDOeCABUH: 

a. Upper jaw with canines; niudal fiii with an^U's nnuh oxsitUmI, <'S|H.MMally in adult, soft dorsal and anal cndinK In 

points; 2.5 mwH of »oah*s <»n check. 

b. Upper jaw iwiially with 1 jKistcrior tanhio. Color hriKht-hliu'. I'll^cs of Utah's bnmnish; fins darlc-brown, with 

green upon external lionler of veiitniLs, wliirh arc Iohk niid i)ointc<l; fort>head with a fleshy hump in adult. 

c. Tubes of lateral line consi<lcrahly branched cftlcstinuit 

cc. Tubes of lateral line not hnmehed 8im]>lex 

W». Upper jaw with from 3 to « po«ti»rior <"anincs; jaws very convex. Color green nn<ler iwctoral an<l along side an4 

posterior part of Ixjdy; head, anterior and upi>cr part of tmck, and Ix-lly grayish -yellow; dorsal and anal brown, 
spotted with green along their bjmes; {HMtorals and ventmls llntc<l with gn»en; caudal grayish-yellow. Size 

large jAeiann* 

LoRo: 

aa. Upper jaw without posterior canines; t«*eih <kM'i» blue-grccFi. Size large. 

d. Caudal deeply n<»l<'he<l, angles mueh pnMlu<'«««l in adult (lin trunrate or rounded in young); body moderately 

elongate; depth 2..'> to :{ In lengtli: che«k with '1J> row^ of s<'ales. those «)f upiKT row larger than those of se<*ond, 
1 scale Udow se<'ond row. Color olivf Kntii. with ujon* or less ill defuu^fl green markings on head; h»wer \n\TXs 
more or less reddish; vertical fins browni>h orange, a!' tnigrtl with dee]*- blue guacawaia, 'JSA 




Fkj. «'»h. — I*s/ nitoscnnif (/unrnmnia. 



203. Pseudoscarus g'uacamaia ((/tivi<T). (iunraimwt; (ireen P(irrot-Jij<h. 

Head 2.9; depth 2.7; eye 5; .«iiont 2.8; iiitcn^Hutal .S; preorbital 5.5; I), ix, 10; A. ii, 9; i)ectoral 
1.5; ventral 1.9; caudal 1.5; H<al(\s lJ-25-f). Nocaniiu^ teoth; lower jaw imltnUHl in <-lo.«*o<l mouth; 
lateral line internii)ttHl imiier last dorsiil rays, Ixrit^ninj,' a«r:iin two rown lower, its iM)r('S wiircely 
branched; cau<lal slightly r<junde<l. 

Color in life: Sides mottl(Ml blue and brown or with blue l>ars separated by irrt»gtdar bn>wn ones; 
under parts white, with numeroun fine dark pnnctUlations; hea<l witb a narrow i)ale gnvnisb-bhu! Iwir 
umler eye, extending upon lower jaw amffading to white, uniting with its fellow on chin; a sliort 
preocular blue l>ar; twth green; dorsal an<l anal brick-reddish, witb narrow blue lM)r<ler; a few 
imlistinct bluish siK)ts along bit^' and tbroiigb middle of tin; Ikisc of anal with paU^blue sjK^ts; c-audal 
dirty-red with darkish lx>nler; ventral pal e- rosy, anterior edgo blue; iKK^toral i)ale. Inspirits: Pale- 
groenish, darker alx)ve; twth gretiniHh-blue; tbe gre<*n stri|>es on head sometimes persisting; vertical 
fins dark-edgc<l. 

This species is known at once by tht^ al)Hen(t^ of canines and the bhie teeth. It ranges^ from 
Florida south to Rio Janeiro; it has iKHiu nH-onhnl from St. Augustine, K(^y West, Havana, and Port«» 
Rico. Numeroas 8i>ecimens, all young, from 1.75 to 5.S8 incht^ long, w(*nj st^intMl at San Antonio 
Bridge, Puerto Real, Boqueron, Culebra, an<l Fajardo. It is probably one of the most abundant of 
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thf laiyt' parrot-fiHlR^H iilK>ut Porto Rico, as it is alno aln^iit Key West. It is not uncommon at Havana, 
mIu'r* it is still known as "guaoiiniaia,'* the name by which it was known to l^mi niort? than ii 
century ago. It reacht^s a lengtli of 2 feet or nion*, and in of some vahie as food. 

(funrnmaia, Parm, Dcmt. Dif. IMrziiM, HIst.Nftt., 5-1, pl.2i»,17«7,Cubft. 

Scaruf* f/u<tntninin CuxiitT, Ri't^uo Animal, ikI. II, v()1.2,2f>r), 1H29, Ciilwi; after Parra. 

Sf'nniH tnrcfmn'iiM Ciivit-r & Vak'ncicniu.'s, Hist. Nat. Poiw., XIV, 181, !««), Porto Rl««o. 

Srv/n/* ntftnituit Pofv, Moinoria.v, II, 221,18<K), Ilavana. 

J*ftfudot(ritriin turrhntiun, p(H?y, Fauna Puertc»-Riqnefia, 337, IWl; Stahl, !.<•., 7S and 101, 1883. 

J*iitndiMtr<tniit frnacamain, Jonlan & Evorniann, !.«•., 1067,181)8. 

FAMILY LIII. EPHIPPII)^. The Spade-Fishes. 

B(Hly eompressed, usually greatly elevated, anterior profde steep, caudal ixxluncle Bhort. Scales 
niod(^nite or small, ctenoid, densely covering soft parts of vertical fins; lateral line present, followinf^ 
curve of hack. Mouth small, t^irminal, horizontal; i>remaxillaries slightly protractile; maxillary Hhort, 
without supplemental hone, juirtly slipjnng under the narrow preorhital; jaws with I lamls of slender, 
lM)inttMl, movahle, hnish-like tt^eth; no^<trils<^ouhle; prtH)i>ercle very finely serrated or entire; jrfll-meni- 
hnmes broadly attached to isthmus, ojK'nings restrictinl to sidt»s; branchiostegals 6 or 7; pyloric «eca 
few; gillnikers very short; i>seudobninchije present. Dorsal fins 2, somewhat connecte<i, the firHt of H 
to 11 spines, which are <lepn»ssible in a groove; soft <lorsal and anal fins anteriorly higli, tlieir leases 
thicken(»<l by scales; anal spines S or 4, short; caudal fin truncate or doubly concave; |)e<*toraI short, 
rays all brancluHl; ventnds thoracic-, nonnally i, 5; sometimes rudimentary; a large aircessorj' t^cale as 
in the SjKtruhr; air-bladder large, conmionly bifurcate in front, and with 2 slender horns I>eliiml. 
Vertebne 10 -f 14 =24. Post-temiK)ral bifurcate, as usual among fishes, not joined to skull. 

As hero understo<Kl, the EphipphUv comprise about 4 genera and 10 or 12 si)ecies, related to the 
Cluiiodontidic but showing imjKjrtant differences in the skeleton, which shows resemblances to both 
scombroid and sparoid forms. Shore fishes, mostly of large size, in warm seas, often valued as footl. 

The following diagnosis of this family is given by Dr. Gill: " Cha'todontoidea with a widescaly 
isthmus <»xtending from pectoral region to the chin and separating the branchial apertures; spinouH 
partially differentiate<l from soft portion of dorsal; upi)er jaw scan-ely protractile; ethmoid carinifonn 
above (not sunk and concave) and vomer declivous (not projecting forwanl or retuse) ; {larapophyHes 
spiniform and posteriorly inclosing a ha?mal canal, and {wst-temporal bones bifurcated." 

Oenns 112. CBLSTODIFTERnS Lac^pMe. 

B<^ly nmch elevatwl and compn^sscd, its outline nearly orbicular, anterior profile nearly vertical. 
Scales small, 55 to 70 in course of lateral line. Jaws alxmt equal; no ttvth tm vomer or ))alatines; 
tet»th on jaws slender, somewhat movable; preopercle finely st^rni late. Bninchiostegiils C. Dorsal fins 
2, somewhat connecte<l, first usually of 9 spines, the thinl of which is elongate; anal spines 3, small, 
K»con<l the longest; ventral with large acwssr^ry stale. Pyloric aeca 4 to 6. 

An American genus distinguished from the ^Vsiatic Ephijipui^y by the very much smaller scales. 

204. Cheetodipterus faber (Broussonet). ''Pofpiala''; Augel-Juih; Sjmde-finh. 

( Plate 3:^.) 

Head 3.5; depth 1.1 to 1.75; eye 4.2; snout 2.(»; maxillary 3.5; interorbital 2.6; preorbital 4.7*; 
D. viii-i, 20 to 22; A. in, IS; pe<*toral 1.8; ventral 1; laudal 0.8; scales about (M). Body nearly orbicu- 
lar, greatly compressed, caudal iHMlunchj short and slender; head small, not pointed; month very 
small, the c<jiial jaws with broad bnish-like bands of slender, very closely set, movable, pointed teeth; 
maxillary not rcarhiiig front of eye; profile of snout nearly vertical; simious dorsal low, the thinl 
!*piue nunh ciilan/cd, its meinbrane black; fourth spine enlarged, but shorter than thinl, widened and 
tlatti'iH-d, the other spin<*s short and partially ein})eddcd; soft<lorsaI and analdenselycovenHl through- 
out with very fine stales; the anterior niys much pnxluced, those of dorsal 1.4 in ImkIv, of anal 2.2; 
biW«^ nf these tins with sheaths of scales intenne<liate in size l)etween those of body and those* of rest 
of fm: pectoral small, with fine scales on outer side; ventral long, falcate, <lensely seale<l, the first ray 
pr«"lnri'd and tilanieiittnis; caudal large, s<aly at base, its margin slightly concave. The y<»ung have 
tl)e third dorsal spine much more produced than in adult, reaching past middle of productxl rays of 
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soft dorsal, the black membrane continntHl to tip; the anterior soft dorsal rays are much less prodnctnl 
in the young and the body is d(H^|)er than in the adult. 

Color in spiriti^: Pexirly-gray, with dark vertical bands; (me from occiput through eye t^) lower 
margin of cheek; a second from front of dorsiil to ln^lly Ix^hind l)a.Me of ven train, extending slightly 
upon opercle; athinl from under sju nous dorsid downward, tapering out Ix'low middle of side; a fourth 
from last <lor8al spinas to front of anal; a fifth from middle of base of dorstd to near eml of base at anal; 
sixth and last at base of caudal, faint; these bands j)Uunest in young, almost or quite disapi)earing in 
old individuals; ventrals black. 

The spade-fish ranges from Cape ()o<l to Rio Janeiro. It is occasionally taken at New York and 
a few have been caught in trails at Menemsha Bight near VV^oods Hole in August and Septeml>er. It 
is not uncommon about the mouth of the ('hcsaiH'ake an<l increases in abundance southward to Key 
West and Pensacola, at which latter place it is calli^<l *' spade-fish," while at Key West, along the east 
coast of Florida, and on the Carolina coast^ it is known as the *' angt^I-fish," a name which, according 
to Schoepf, appears to have l)een current for over a century at Beaufort, N. ('., where it is also called 
"porgee" or "porgy," names which are also in use for this s|>ecies among the New York fishermen. 
In the West Indies it is known from (^u})a, Santo Domingo, Jamaica, Martinique, and Porto Rico. We 
obtaine<l specimens from San Juan, Mayagucz, Puerto R(»al, .\rr(\vo, and Isabel Segunda, and it is 
doubtless common every where al>out the island in suital»Ie places. It luis also l>een recorded from 
the coast** of Guatemala and Texas. It has l)een erroneously reported from the Pacific! coast of 
America, particularly from San Diego, Cal., the Pacific* coa.*<t si>ecies {(!}iuiodipterm zonnius) being an 
entirely different fish. 

Mr. Silas Stearns stud itnl the hal)its of tlie spade-fish on the coasts of wast Florida, Alabama, 
and Louisiana, where it is common, lie says it is foun<l throughout th(» summer and fall in the Iwiys, 
alK)ut wharves, rock piles, an<l old wrecks, where crustaceans are abundant. In Octol)er and 
November large schools are ^^i^vn al<»n<,' the sea-l»ea(hes, evidently leaving the coast for warmer water, 
at which time many are caught in haul seines. In that rrgjoii they prolmbly spawn in early summer, 
and the young {u*e seen until ( )(;tolH'r. 

The spade-fish reaches a lentrtli of 2 or \\ feet and a weight of 20 pounds, although the average 
size of those* caught is much less. Mr. Stearns gives 15 inches as the largest he has seen, and the 
average at not more than 8 inches. .Much larger ones were examined by us at Key West and at Fort 
I*ien*e and Eden, on Indian River. The largest seen in Porto Ric<^ was about 14 inches hmg. Very 
large examples, which have lH»en descrilKMi as J^Jphlpjnts fjUfitn, but which are evidently adults of 
unusual size of this si)ecies, have the occipital < rest and anterior interlKcmals developed into large, 
thick, bony masses, which are (juite remarkable in ap])earance. 

The spa<le-fish has in tlu^ hist twenty-live or thirty years come to l)e one of the most highly prized 
food-fishes, and is held in very hijxh esteem by c<mnoisseurs in Washington and New York, in the 
markets of which cities it is most abuixlant during the summer mcmths. 

CAar/o<(<m/a/>rr Uronssonet, Ichth. Dorju^., 1. V, i»l. 1. 17S2. .laiiiiiicii; ('aroliiia: S<M!iety Islands. 
Fahcr marinimfnr. qundratim (the rilot-lish) SloaiK'. Nnl. Hist. Jamaica, II, 2^0, pi. 251. 17^3, Jamaica. 
Zcius qtiadralui^ dmQVm, Sy.st. Nat., I, 122.'). 17ns. .lamaica: aitvr Sloane. 
(Jhsriodon plamU ri Bloch, Ichth.; pi. 211. 17y:{, Martini«nic; after I'lumlcr. 
Se^enequ(ulr^ln(J^U(^riiilA\vC'\^K''^\v, Hist. Nat. l'c»iss.. IV. r><V4, 1S():5. .lamaica; jifter Sloanc. 
ChsdodoH oviSonnUi W\U\\\\\, Tmns. Lit. and Phil. Sue. I, l«l."). 217, pi. r>. [\\r, i, New York. 
^P*<PP«" i/«V<w Cuvier, Kcjnie Animal, cd. 2, II, I'Jl. isi><), America: Stahl. 1. c, lOlt, IHSIV 
Ephippuii fatter, Pocy, Fauna Pncrto-Ri'picfia, 'XM), isKl; Staid, 1. <•.. 77 and \Cv.\ 1HS3. 
ChstUnU'i^crun/abcr, .fordan & Kvcrmann, 1. <•., KKW, isys. 

Family LIV. CH/i:TOI)()NTIl).K. The Butterfly-fishes. 

Body strongly compress<Hl, elevated, sulK>rhic!dar in outline, covere<l with moderate-sized oi 
small scales, which are finely <Mliated or luuirly sm<M)th; latend line present, concurrent with hack, not 
extending on caudal fin; mouth small, protractile, terminal; maxillary very short, irregular in form, 
divided into two hy a longitudinal suture; upper part of skull solid, occipital crest strcmg; i^»st-tem[)oral 
firmly joined to skull, its form really tri furcate though apjK'aring simple, intersi)ace8 between forks 
filled in by Ixjne so that only a foramen is left; last l)one of suborbital ring firmly joined to pn^oi^erculum; 
teeth brush-like or setiform, often extremely long, in narrow bands in jaws; no teeth on vomer or 
palatines; no canines, molars, or incisors; eyes lateral, of moderate size; branchiosti^gals or 7; 
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peeudobranchijc very larpe; air-bladder prcflent. Gill-membranes more or less attached to isthmofl; 
gillrakors very small. Dorsal fin single, continuous, its rays sometimes filamentous, ittf soft part ma 
well as soft part of anal densely covered with small scales; anal similar to soft dorsal, with 3or4 8pinen; 
ventnils thoracic, i, 5; craudal usually truncate. Vertebne 10 + 14 = 24, the anterior abbreviated; 
insertion of ribs inferior; po?*t-teunK)ral usually reduced and not bifurcate. 

Carnivorous fishes of the tropical seas, notetl for their singular forms, bright colors, and great 
activity. The family comprises 8 to 10 genera and al>out 180 species, most of them belonging to 
Chntodon and Pomacanthm. Their excessive <iuickness of sense and motion enables these fisheii to 
maintain themselves in the struggle for existence in the close comjxjtition of the coral reefs, notwith- 
standing their bright colors. The young art* very different from the adult, and })as8 through a stage 
tenned TholichthySy in which the membranes are greatly developed, forming collars and sheaths about 
head and neck. 

CHiKTOlK>NTIN\E: • 

(I. Prcoperi'lo unarmed; dorsal spines not jfradimted, some of metlian Mpines longer than la«t spines; scales compAm- 

tivt'ly large (young with the Tholichthys form). 
h. Snout (iirtsiil. palatines, etc.) with premaxillarieM, articular, and dentar>' bones ranch producetl, bcak-likc; cleft of 

mouth with maxillaries, short; lateral line ceasing under soft dorsal. 

c. Dorsal spinas 12 or 13; s«ift rays aljout 20 (19 to 23) . 

d. Scales large; Iwak mcKlerate PROONATHODO 

W>. Snout little if at all produced; dorsal spines usually 12 t4j 14, not* graduated, some of middle ones highest; anal 

spinesS Chjetodon, 118 

PoMACANTHIN-e: 

an. I*reopt»rele armed at its angle with a very strong spine, which is sometimes grooved. 
( . InteroiKTcle unarmwl; vortical limb of preopercle above spine entire or nearly st>; dorsal fin with 8 to 11 spines, Ita 

Mjf t rays 23 to 32 PoMACAKTHUS, 114 

tt. Interof>crele short and broad, armed with 1 to 1 strong spines; preofierclo serrate or spinous; dorsal spines about 14, 

gnuluateil, last one longest; scales rather small; isthmus very narrow. 
/. Vertical limb of preo[>ercle simply si-rrate, with 10 to 30 small teeth; body oblong, rather robust. . Holacanthus, 115 
ff. Vertical limb of preoiKjrcle with 3 to 9 conspicuous spines; body ovate, much compressed AnoelichtIIys, 116 

QenuB 113. CH£TODON (Artedi) Lixmsas. 

H<Kly short, di»ep, very strongly compressed, especially above and l^ehind; head small, compressed, 
alm<K**t every when' s<raly; mouth very small, terminal, jaws provi^led with long, slender, flexible, 
bristle- like teeth; vomer sometimes with teeth; prt^)perculum entire or nearly so, without spine. 
Dorsal lin single, continuous, not notched, spinous jMirt longer than soft part, of alxnit 13 spines, spines 
not gradiiatctl, some of middle <»nes being longt»r than the last; last rays of soft dorsal ustially rapidly 
shortened, ^H)me of them occasionally filamentous (in P^ast In<lian speciwi) ; caudal piMlunde short, 
caudal fill fan-shaiKMl; anal similar to soft dorsiil, precetled by 3 strong spintis. Hcnly covertxl with 
rather large cteiioi<l scales, somewhat irregular in their arrangement; lateral line curve<l, high, parallel 
with l>iu*k. (iill-oiK'niiigs rather narrow, membranes narrowly joined to isthmus; branch iostegals 6. 

A very large genus of singular and l)eimtiful fishes, abounding in the tropicral seas, csiiecially a>)out 
volcanic roi'ks and cH>ral reefs; most of them have the body cros-seil by transverse black l)ars. They 
an' all very active, ftHiding on small animals. 

fi. Scales «ni trunk all sulxHiual, their posterior margins regularly rounde<l. None of the rays of soft dorsal produced. 
Cn.*rroiM»NTui"s: 

/». Scrit's of scaler l»elow axis of iKxly running oblitpiely upward and backward, lowest l»ecoming more or leas 
burizoiitul. 

r. lijujo of soft dorsal with a large black spot, not ocellati'd ocrlUUn* 

tl. llumcml band abs<*nt. 

f . H<Kly with a dark Iwiid Ix'tween dorsal and anal; no caudal o<'ellus. 

/. (K-uhir baiul edgt.'<l with yellowish or whitish alnne; soft dorsal and anal with much black Ktlcniariw* 

jj. (H ularband jol-black, n«)t white-i-ilge*!; soft dorsal and anal without black aya 

t' . IttMly without black cmssbands, <KMilar ban<l only pres<.'Ht; an <m'c11us on caudal peduncle oLnuaiM 

<'ii.v.i<»i»«»n: 

fJ>. Soriis of scales Ik'Iow axis of IkhIv extending downward and backwanl, fonning an angle with thi»st^ alM»ve, each 
M-rics tiiarked l»y ii (■oiitinu«>u<^ Mack stn-ak. 

'/. IIinIv witljoul JKolli. tn»MMl by dark ban<l> i*/r/«//»y. 2t)'> 

'/'/. Hody Willi a lari,'r l>la<k (KMlln*^ Jh-Iuw soft d<»rsal cn]n'.<tr.ifnfi, 206 

'/.;</. litnly with 2 «K.olli, a large one on caudal peduncle and a Muilk-r «>:il' on first s «>r y soft rays of dorsjil... bricri, 207 
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d05. Ch89todon striatus Linnseus. ** Mariposa^ \' Butterfly. 

(Plate 34.) 

Head 3; depth 1.6; eye 8.2; snout 2.8; inten)rbital 3.25; D. xii, 20 or 21; A. in, 16 or 17; pectoral 
1.3; ventral 1.25; caudal 1.7; scaU^ S-38 to 40-16. Bo<ly ovate, much compressed, covereil with large 
ctenoid scales, the series of which alxjve axis of ImmIv run oblicpiely upwanl and backwani, those 
l)elow downward and backwani; hea<l small, ])ointc<l, with much smaller scale,'^, anterior profile slightly 
cdhcave; snout somewhat produccnl; mouth very small, terminal, with bnish-like t4»eth in jaws; dorsal 
fin continaoos, spines graduatwl, strong and pungent, soft rays densely coveRHi with small scales 
graduated in size, becoming smaller toward margin of fin; anal similar to dorsal, V)oth angnlated 
behind; caudal convex. 

Color in life: Ground-color very light yellow, almost white; narrow longitudinal dark stripes 
between rows of scales visible thnjugh the brown crossbands; a black striix* alxmt half width of eye 
from occiput through eye to lower side of heiwl, not extending on breast; a siHM)nd broad band, brown 
in color, wider above, where it is greater than width of eye, from first donsal spines downwanl acn>ss side, 
meeting its fellow on l)elly in front of vent; another band, similar to last in color and size, from last 
dorsal spines across Ixxly and extending upon anal fin; another on soft dorsal, yellowish-brown, 
narrowly joined at its top to the preceding, ext«Mi<ling downward on soft dorsal, cau<lal j>eduncle, and 
IKwterior part of base of anal, where it in joinc**! to ventral end of preceding bar; first three of these 
bars slightly curved, their concavities backward; margins of soft <lorsal and anal with a narrow band 
of black, bor<lere<l on its inner e<lge with browiiish-yrllow, on its outer e<lge by a narrow jwile stripe, 
outside of this a yellow one; this same cninl>inatioii of oolor-ban<ls extending vertically on middle of 
caudal, which is pale i>osteriorly; a black blotch on caudal i>edun<rk'; a roundM bhu-k blotch on 
anterior i)ortion of soft dorsal, ^^oiiK'tinu's absent or merging with the surrounding color, very distinct 
and ocellated in young of alnMit 2 in<li<*s; iris yellow, save where crosse<l by the black band; yellow 
shades on top of head; breast <liisky; nicinl)nun' of sccoutl, third, an<l fourth <lorsal spines blai^k at 
liase, the color extending on biu^e of spines; iiuMnl)rane of longest spines yellow outwanlly; pectoral 
pale; ventral blattk outwardly, light-greenish near ]«Lse, a little yellow on membrane of sjnne. 

In spirits, the delicate color sluulin^' tlisa|)pears but the main feiitures of the markings persist. 

A beautiful little fish, nirely over 6 or 7 inches in length, rather common from the West Indies 
to Brazil; recordefl by Jordan ifc Kutttr fnun .laniaica and fairly abundant in l*orto Kico. Numerous 
specimens, 1.75 to 4.5 inches long, were seined at Mayaguez, Puerto Keal, Ponce, and Arroyo. 
Chsttodon ttriatuH Linnaus, Syst. Nut., »'<l. x, I'T.'*, IT-Vs. In<ius; Jonlnii tV: Kvennmni, 1. r., 1G77, IblW. 

206. Chaetodon capistratus IJnnjeus. ".U'/rZ/wj-sa"; Parrht'; liuUerfly. 

(IM.ATK :'-'».) 

Head 2.9; depth 1.7; eye 2.\); snout LM»; int<n.rbital :\J^', D. xii or xiii, 19 or 20; A. in, 17; 
pectoral 1.2; ventral 1.25; caudal 1.4; scaU'S al)ont 40. (General form of < 'lurtodoii xtrlntun^ series of 
scales both alnn^e and Ir^Iow more obli<|Ui'; thos4'alM>ve upward and backwani, those 1k4ow downward 
and backwani; very di.stinct blue stri|H.'s In-twcHMi rows of scides, s<»metiines zig/.ag or undulate, 
sharply marking their <lifference in direction; a black band, e<lge<l with white, from «M*ciput acxcxss 
head through eye, as in ^'. Htnatnj<; a diffuses brownish vertical bariuToss Inxly from first dorsiU spines 
to below pe(!toral; around jet-bhurk ocellated s|M)t, larger than the eye, on IhmIv un<ler soft dorsal, 
the lateral line extending njHin it, Hnrrounde<l by an oK«cun.» brownish shaile; soft dorsal and anal 
and basal ix>rtion of caudal with a narrow black striiw^ e<lged inwardly with brown and outwanlly 
with yellow; Ijasal jfKjrtion of the anal yellowish, tij) of tin bright yellow; spinous dorsid pale-blue, 
yellow-edged; outer jKjrtion of caudal pale blue; ventrals yellow; iris, snout, breast, and InOly yellow. 
In spirits, the blue lines l)e<^ome bn)wn, and the yellow shiuh^s jjale. 

One of the smallest and hands4>mest of the chtetodonts, probably never excx.*e<ling 4 or 5 inches 
in length. It is found from southern Florida south wanl through the West Indites, and is generally 
common. It is recorde<l from Key Wt»st, Havana, Jamaica, and Porto Rico. Numen>us exami>le8, 
each about 2 inches long, obtaintMl by us at San Antonio Bridge, Mayiiguez, Porto Ii*»al, li<Kpieron, 
Hacares, and Fajardo; the most abundant cluetmlont in Porto Rico. 

Oudodon ec^dttraiui UnnsttB, Syst. Nat., ed. X. 275, 1758, Indies; Jordan &. Evermann, 1. c, 1077, 1898. 
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\Um\ 2.5; fii»pth 1.7; oyi* 2.H; nnoul .'J.2: inti'mMt-Hl 'V, h. xiip,2t>; A. iir, 17; (wx-toral 1.4; vrnlnU 
L2; fiiiKhil 1.1; i«i^uK'j4 (M(V17. Cf«»A4* to i\ iitpinlnttUM^ l>tit willi 2 n«-<«tlt, tin* Uns^tr iim% rm lirwly titifJ«Tr 
t4t)fl florHMl. nitlH'rf«ttJ|itii'Hl iti nliupi*, flu* Miiiullfr oiii', nSm ni vyv^ itiiiH^tly uIn>vi' Um* tari^% mi Aiiti rifir 
my^ of wjft 'Inrwil; \hv hr*pwii Iwrnil fntm Hpiii^MiH ilf^rniil iutiihh IkwIv iw ilt^'iH*r rri n»)rir iiti*t 'tti> i^li^vi 
ftit^ iriorn sKiarjtly clrlifu-*! thuM in r. t^ttitiMvtfhu^ nn»i thr lm«ul jMigtiTirir hntwn Uitid of Nitly t» rfUi* 
tivt*Iy lar^rtT unci nmrt' iliHlirti (, i^xtenttittK fniiii Moft flurwil (o itua) ni\i\ invti)vui>f Uilh twuHIL • 

(liiecxiitnpto (itily in tin* iidliH-tion^ 1.25 indtofl in lonylli, ^NilUn't^'*! at Frtjiinlo, IliihrrtM kiiffwn 
only frrmi VV'<»oil« Uuks MaHH.f wlirrc^ ♦» HfM-Hnu'ns wiTn? Iiiki-n in iMiiT iin»l VI m S^fiU^nWr, INfiw, by 
th** aiitli«ir Kit tin* K]H.H!ieH. 

Onrimlfm br(^ II. M. Smnii, Hnn. U, & W. C, IWTT, 103. WoofU Hole, Mam.; Jorrlnn A Kv>miiinn. I v , l«r;5%. iv. 
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Oenns 114. POMACANTHUB Uotfpode. Chirivitsi. 

BtkIv Tnu<*h fOinpn^ssM**! iin<l cOrvatoil, cnvorc^l with Mnnill h^'uIi*^, urnon^ wltieh smaller nnoe am 
diptrilmltMl wt thai thr wrief^ ar\! not Uintinft; prt^oiK-rch' with a wry *?trong hpino at it** arii;k\ VL*rtlcill 
limb rntin* in athilt, aHiuiUy j*nrrnlat<' in ynnn^'; interoiienlr rntin: or no4irly ho; <h»rHal fin uiiUrv^ly 
aoilVf with 8 to II j^'^HKluutetl >-jiini>«; Hoft f]o»>4jil UMnully rrnjch Heviitt-^i in front; anal with :{ ifnuhiaUHl 
Bpini»»; branrhioHtnralH 6; iiiT-hUKl<ler with 2 poHt*»nor honin; pyloric i^m nnmeroUM, 

Fouiul in tht? trL»pii>il ar-iif^; fi-\vj*pf'<'i*^(thiofly Anierimn; theyunn^ hri I lianUy colonel, thfjuinlt 
OKiially diill-roloreii. The *«i*K'k¥< vary jfnaitly with ti{{t*an<l Imvt? h^n ahn<j«<t in«*xtri<^hly confui^'Kl, 
us !h** ajre variationn are nniih nion' (striking than tlw ^fK-Mnfir- (linlinctiou^^ Thi' rmnilMfr *»f domil 
iipino9 is n.'^niilly *lia;rn<K^tic. 

CI. iMirwl «|»liii« Tin U*%,'2S} Ut XL 

t. Scnlrn tn Inlt'ml Hnc aUMtt m to fit, domil vin ur ix, :su to ifi; A. ni. '24, Color of ntliilt itfvl irmy or Raft^ly 

ycllowl«h; ycmniiE with 4 whliijih t'nM«il»iiritlF< , ^ ,..,..»», armn/nj),*Sti 

hb, BcaUs tn iatcml tlno 70 to 90: dtirml UMially X,^ ot 20; anal m, 2» ar 24. DiiTor blm^k In wlnll, with yviktw 

tniailiugn; liKfCof |j«ctonil yclluw; yuun^ Willi twvifml yt^lowlnli r^nwMbAlid* ..* *••• 
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208. Pomacanthus arcuatuB (LinnaniH). '^MarijHma^' ; lUdck Angel; Chirivita; Pt/rtugaw. 

HeacW; depth 1.4; eye 4; snout 2.1; interorbital 3.1; preoH)ital 2.75; D. ix, 30 to 32; A. iii, 24; 
pectoral 1.1; ventral 0.75; caudal 0.9; scales 8-5:5-27. Ro<ly nearly orbicular, greatly comprt».ssed and 
elevatwl, covere<l with larj?e scales intersiK»rs(Nl with smaller on tv, not in rt^ilar series; na))e, head, 
an<l breawt with fine s<'aKis; dorsal and anal dens<^ly scale<l to margins and tips of pnMluctHi rays; a 
strong flat spine at angle of preoi)ercle, hea<l otherwise unarme<l, gave for a few sernilations on upi>er 
limb of preopert^le; dorsal and anal with a few of their anterior niys proiiuce<l, reaching Iwyond 
truncate caudal. 

Color in spirits: Grayish-olive, most of scales of Iwuly very dark brown with a pale e<lge, the 
color not on scales, but on membranous expansions of the inU^ginnent lining the scales; caudal with a 
broad, pale edge; young much darker, sometimes nearly blju^k, with white, arcuate, vertical bars, one 
from nape across head Iwhind eye to breiu^t, another from si)inous dorsal across Ixxly lx'I>ind jHH^toral 
to vent, a thini from soft dorsal to anal, the i^nds extending on fins, one or mort*. of these bars often 
absent; a median white line on top «»f head; a jmiU* l>ar from angle of mouth downwanl; chin <lu8ky, 
with a white 8i>ot at symphysis, sometimes chin and lower jaw |>ale; caudal with a |>ale bar at l)a8e, 
sometimes narrowly connected along outer rays with the pale marginal bar, thus surn)unding a dark 
area in middle of fin; posterior margin of dorsjil and anal very narrowly pale-tHige<l. 

The black angel is generally common in the West Indies and is occiusionally taken as far north as 
New Jersey and as far south as Bahia. It is known from Key West, the Tortugas, ( Uiba, Jamaica, Porto 
Rico, and Martinique. Our si)ecimens from Porto Kico are 5 to 12 inches long and wen? obtained at 
Puerto Real, Isaln.^! Segunda, an<l Culebra. It is probably not mwommon in suitable places alumt the 
island. It reaches a length of 1 to 2 feet, and is of some value as UhhI. At Key W'est it is found 
throughout the year, and is caught chiefly in tnips, though it is frequently taken with sin^ar or hook. 
The average^ weight of thos<' taken at Key West <loes not excee<l 2 «»r 3 |M)imds, and the largest rarely 
weigh more than <> jMnrnds. 

Chsctftdon arnuUtiH Liiina'Us.Sy.st. Nat.,o<l. X, Irulia: from s\h'v. Miis. A<1. Kr.; D. viii.W; dusky with h dark bunds. 
Chxtodon aurem BhK-h, Ichthyol.. id. \\y.\, fii:. J?:?. 17.\s. Martiiiiciuc: <»u a <lra\viiiK l)y IMuinicr, tho Kpin('N9 in the orifdnal 

dmwinf?; P<H'y, Fauna lMit'rto-Ri<ni«'rui,:iJ<j, ixM. 
Chsriodon ItitrHrrnx Bonnatorrc, Encycl. Mt'th.. ]si, ITvi, .lainaim; after Browne. 
ChxtocUm lUtorirttla IVn-y, Syn(n»>is, :i:>l, Isiih. Cnha; Mack liiis Ininlered with yellowish; fin rays not eonnte«l; Poey, 

Fauna l»uerto-Kiquefia.;v_»y, Ik^I; stahl. l.e.,77 an<l l(;i,l.H.s:i. 
PomacanthiM tnUtnUm Cuvier tt Valeiicieim.s. Hist. Nat. I'cmss.. VII. 20S, ]KU, I'orto Kieo (('oil. V\6^^). 
PomacaiUhn* riuf/ulntint Cuv. Si Val.. Hist. Nat. I'oiss.. VII.2()«J, ls;il. We.«<t Indie.^: prolwibly sent by TKh? fmm Porto Rico. 
PonincaiUhuj^ VM/'/u/Mrri/jWi/xCuvier tV: Valeni ieiiius, Hist. Nat. l'oi.s.s.,VII,'21(). iKU.West Indies; pitibiibly from Porto Rico. 
Pitmacanthu^ arctuUu9, Jorflan tt Kvernuiiin, 1. e., KIT'J, IN'JH. 

Genns 115. HOLACANTHTJS Lac^pMe. Catalinetas. 

Body oblong, rather robust, ba<'k not greatly elevated nor compresse<l; scah»fl rather small, 
roughish, often mixiMl with smaller ones. Vertical liml) of preopercle with small fH^jual seme; a strong 
spine at angle of preopercle, this usually grooved; interopercle short, armed with 1 to 4 strong spines. 
Dorsal fin with 12 to 15 .stn mg spines, whicli are usually gnu luat(Ml, inereitsing in height to the last; 
soft dorsal mo<lerate, with 17 to 20 rays, usually not en<ling in stR'amers. Coloration usually brilliant 
and well defined, changes due to age le.^s than in PoindcmitliUif. 

Species numerous in all tropical seas, aboimding alx)ut coral reefs. 

200. HolacanthuB tricolor (Bloch). **P<ilm(meta'\- Rock Bmidy; ('aJalhida; Vofpwta de <hs Colores. 

(IM-ATK 'Mk) 

Head 3.4; depth 2.1; eye 4.4; snout 2.2; interorbital 3; preorbitid 4.7; D. xiv, 18; A. iii, 18; 
pectoral 1.4; ventral 1.1; caudal 1.3; scales 8-48-24. Body oblong, little elevated and not greatly 
compree8e<l; scales for the most part regularly imbricate<l, expose<l i>ortion with many fine parallel 
» ridges ending as very fine sharp iK)ints, making the scales extri'inely ct(»noid; mouth small, prominent; 
preorbital with an antrorse and a retrorst* spine varying gri-atly with age; a long an<l stn)ng spine at 
angle of preopercle, the upper limb with a row of short spines; 2 sjnne^ on lower limb, and about 4 
on interopercle; soft dorsal and anal with one or more rays, the seventh or eighth, or adjoining ones, 
produce<l in fine filaments, the dorsal slightly the longer, reaching end of caudal; caudal convex, ita 
upper and lower rays produced in slender filaments, the upper the longer. 
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Color in life: Caadal, pectoral, and ventral fins, and the forwanl parts in front of a line from 
fourth dorsal Hpinc to near l)ase of ]>e<*t()ral, thence to third anal Hpine, l)right golden-yellow; rent of 
trunk and most of (ional and anal deep black; recMish-orange on preoj)ercular spine, edge of ojiercks 
an<l hori^conta! nmrgiuHof donml and anal, the vertical niarf^insand pnxluced rays of which arc yellow; 
orange punctulations on caudal; liiM (>ale-blue, becoming black in spirits; breast dusky; iris yeiiuw, 
blue alM>ve and below. 

The rock Ix^auty is one of the most gonijeously colore<l of tropical fishes, the rich orange of the 
hea<l, tail, and anterior third of trunk, an<l the soft, satiny-bla<!k of the rest of the liody, together 
with the narn>w red and orange l)onlersof dorHal and anal fins, give the tish a nioststrikingapiiearaiice. 
The line of deinantation l)etween the colors is everywhere abrupt an<l clean <rut, and the contrast in 
as great as it could well be. 

This interesting fish is not unixjuimon in the We^t Indies, ranging south to Bahia and n4»rth to 
the Bennu<las. It is known from Cuba, Ik^nnu<la, Jamaica, Porto Ricto, St. Thomas, Guadaloui>e, 
Trinida<l, and Bahia, but ha^ not l>een reconled from southern Flori<la or the Bahamas. S|)ecinicu0 
were obtained by us at Arroyo and Isabel Segun^la, but it was not seen elst»where. This specieii 
reaches a length of a f(M)t or more, and is reganled as a gcxxl fcMxi-fish. It frequents water of modemta 
depths about the conil reefs and is usually taken in the fish traps or l>askets. 

i\U<atne(a, Parra, iKiHr. Dif. Picz., HiHt. Nat. Cuba. 12 pi., VII, fig. 2, 1787, Cuba. 

Chsrtttdtm tricttltnr Bloch, Ichth., pl.426,17U5,Cuba. 

HolacanthHS tricolor, Jordan Si Evermanii, 1. c, 1C8I, 1H98. 

Qenns 116. AKOELICHTHTS Jordan ft Evermann. Itabelitas. 

This genus is separated from Ilolacanthiut by the prestuut^ on the as<!ending lind) of the preopercle 
of stjveral stout gra<luated spines in addition to the lai^e groove<l spine at the angle. The softdorRal 
and anal are nmch faUate and the preorbitiil is without spine; int^ToiH^rcle armiHl with 1 ti) 4 spim^i; 
Mcak»s rather lar^e; Ixxly ovatts rather deep, and (X)mpR»sse<l. The known sjuM-i** are among tlu? 
largest of the cha^tcnlonts and })erha])s the most gaily coIore<l of all. SjKH'it^s all American. 

a. SpiuoM on ascendinK limb of i»reo|»er('le nnxlerate, longest le«s than ont^fourth length of large Mplne at angle. 

b. Najic with n bine ot'elhitt; Hoft <}on<al and anal tidged with dark-blue; depth 1.K7 in length in adult ciUari*,'£lO 

66. Nape without dintinct (M^ellus; no dark-blue edging.*) to Hoft dorsal and anal; IxMly deep, the depth 1.6 in length In 

adult imOMiita 

210. Angelichthys ciliaris ( Li nnfcus ) . * * Murijntsu ' ' ; Ww . 1 wjd-Jinh ; ImMila. 

(Plate :r7.) 

Head 3.8; depth 1.8; eye 4.7; snout 2.6; interorbital 3; pr(H)rbital .'{.8; I), xiv, 21; A. in, 21; 
pectond 1.2; ventral 1; (*audal 1.1; sc»U^ 47. BcmIv oblong and compre8s<Ml; hwwl small, obtusely 
]>ointe<i; sc-alt^ on Ixwly of various sizes, a large scries of regularly imbricated tjuc^s, with many nmch 
smaller ones lxjtwcH»n, all strongly ctenoid, thosi^ of head much small(^r than the large scrales of Ixwly; 
pn»oi)ertrle with a very stnnig gn)ove<l spine at angle, upiH^r limb with shorter strong spines, irregular 
in length; 2 spines on lower limb, alxjut 3 on interojiercle and 3 on lower margin of ojHjrde, these 
sometimes re<luce<l in numl)er or entirely alxsent; pnH>rbitjd ending in 3 diverging spines; spinet) of 
heail subject to variation in numl»er an<l size with jige of si>e<;imen; mi<Mle rays of soft dorsal and anal 
much pnMluce<l, reaching U^yond caixlal, the fins densely scale<l. 

(\)lor in life: (Jround-color blue, margins of strjiles yellowish; sides of 1h»iw1 |Kihsyellow; branchi- 
ostegal membranes, jHM'toral, ventral, and <'iiu(lal lins lemon-yellow; dorsal iuu\ anal rtHldish-orange, 
with bright-blue lM»nler, luist*s of soft jmrtions sha<led with blue of ImhIv, their last niys with a dark 
l)l<>t*"h, their phmUkhmI tijis yellow; i)ectoral with an olive l>ase lH>nleri'«l anteriorly by a- {Hiksblue 
stri|H», i^Ksteriorly by a s<»nii<'in-iihir black line; nape with a large round deep-blue sjMit o<vllate<l with 
pale-blue and containing paU^blue sjH'cks; iris yellow, with a blue upfHT and lower cm Ige; preorbital 
spine.'j l>ale-yellow, other spines of head bhH\ All the bright colors fa<le in spirit.M, leaving a ground- * 
rolor of olive, the light^T e<lges of scales standing out prominently; (wellus fHTsistent. 

The variation in the color of this sj»ecie.'j is <-onsi(lerabIe. While tlu* blue grountl-eolor is usually 
sntliciently strong to justify the name ''blue an;;el-iish/' the yellow nian^ins «»f the scales an* .**onie- 
tiini'S so broad as to give the tish a decide<lly yellow a|»i>earance, which accounts for the name 
'* yellow angel-liah," by which the species is known at Key West 



THE FISHES OF POBTO RIOO. 258 

This is a very handsome fish and, like the rock beaqty, appears very striking when seen swim- 
ming leisurely in the clear water alN>iit the coral reefs. It is known from southern Florida through 
the West Indies to Brazil; it has In^iu nn-onlcfl from the Tortugas, Key West^ the Bahamas, Cuba, 
Jamaica, the Bennudas, the lx^ss^ir Aiitilk»s, and liahia. Specimens 9 to 13 inches long were obtained 
by us at Ponce and Culehni, and it is doubtless a common siHHries alx>ut Porto Rico. At Key West 
it is prol)ably the most common of the 4 angel-lishes occurring therc\ It attains a grxxl size (1 to 2 feet 
in length) and is a fair fo<Ml-tlsh. Like all similar fishes, it is usually caught by traps, though it some- 
times takes a baited hook. 

Angd-flBh, Gatcsby, Nat. Hist. Carolina, etc., 1737. 

JmOtdUa, Parra, Dif. Piczas, etc., 1787, Cuba. 

Chxtodon cUiaris Linnajus, Syst. Nat., cd. X, 276, 175S, Imlies. in part. 

Chartodon mjuamulostu Sb aw, Natural Lst»' Miscelhiny,275, 17HD-1813; after Angcl-flsb of CateHby. 

Chxiodon parrse Blocb & Schneider, Syst. Ichth., 2:V>, ISO! , Cuba; after Isabelita of Parra. 

Holaeantktut comuhui Dcsmarcst, Decade Ichthyolouique, 44, pi. 3, flK- 3, 1823, Cuba. 

Holaeanthwt/ormoms Gastelnau, Anim. Nou v. on Kares de T Am<^r. du Sud, Poissons, 19, pi. 2, fig. 2, 1855, Bahia. 

AngdidUhys cUiaris, Jordan &. EvemiMnn, 1. c, Kks-I. IKUH. 

Family LV. TEUTHIDID.E. The Surgcon-fishes. 

Body oblong, comj)reHSi»<l, aii<l UHiially clevattHl, coveroil with very small scales; lateral line 
continuous. Tail arme<l with one or more Hpiiies or }>ony platen. Kye latc»nil, high up; pre<jrbital very 
narrow ami det^p. Nostrils don})Ie. Montli small, low; each jaw with a single st^riwof narrow incisor- 
like tt^th; vomer and palatinen toothle.^-.'j; premaxillarieH somewhat movable, but not protractile; 
maxillary short, closely miite<l with premaxillary; gill rakers obsolete; pseudobnuichia^ Inrge; gills 4, 
aslitl)ehind fourth; gill-membraiies atturhcd 1<> istliinus, o|H.»nings thus ix'stricted to sidi's. A single 
dorsal fin, with strong spines, spinous part of fin shorter than soft |Kirt; anal fin similar U) soft dorsal; 
jHxrtoral moderate; ventral fins presint, thoraric, mostly i, 5, never i, 4, i. Pelvic bones long, narrow, 
curvcnl, chisely (connected, evi<lent throu<:h skin, as in lUilislUlu^, with which group the TeaihidUUe hsi\G 
the closest affinities. Pyloric caca rather few; air-bladder large; intestinal i^nal long. Vertebraj 
9 I 13 = 22. Posterior suborbital bones in dose contact with pri'o|M.Tele; iM)st-temi>oral inunovably united 
with skull, apparently simple, but really trifnnate, with interspaces tilled in with bone, the foramen 
not passing thnmgh it; interneural boni's with tninsversely expandtNl buckler-like subcutaneous plates, 
which intervene iKJtween sjunes ami liniit their moti<»n forward; epi pleurals developed from ribs. 

Herbivorous fishes of the tropical seas. 

Oenns 117. TEUTHIS Linnsns. The Tangs. 

This genus in(?ludtw tho.^e Ttuthididn which have the tail armwl with a sharp, antn>r8e, lancet- 
like, movable spine; strong, fixt^l, incisor twth; ventral rays i, 5, and usually 9 spines in dorsal fin. 
The numenms siK*cit»sare foun<l in all tropical si'iu?. Herbivorous HhIhw, living al)out coral reefs; adult 
pn>t<H;tiHl by the murderous cuudal spine, which jrrows lar«rcr w ith ajre. Of the six si)e(ries of this genus 
known to occur in America north of the l^<piator, three are known from Port^) Rico. 

o. Outline rb<»nilx»id, <U'|»lli I.') in U'nuth; rf»h>r brown, wjlsIkmI with dt'cp hhu* arnilru*, '1\\ 

fia. Outline ovate, dei»th alMMit '1 in h-nuHi; <'<)lor l)n»\vn. nrvrr hhir. 

6. CAUdal Mimply Innalt? fuyatu^, 212 

bb. Caudal deeply einarKiniit«-. ('pimt IoIk' of cuiMiul pnHlucod in a tilanH-nl hahiami», 213 

211. Teuthis cceruleus (IUo<!h tt Schneider). ''Medico^'; linrU'ro; Blue Tang. 

{Platk ;i.s.) 

Head 3.4; depth 1.75; eye 4.5; snout l.:{; interorbitid width :5; prtnirbital 1.07; I), ix, 26; A. iii, 
25. Bo<iy rhomboitl, anterior profile subvertical, nearly straight, making an angle of alH)ut ($0° with 
axis of l)ody; dorsal outline from origin of dorsid fin to caudal iKnluncle a gt*ntlec<mvex curve; ventral 
outline a regidar curve from siHJUt to <'audal p<*<luncUs mouth slightly 1h»1ow axis of Innly; least depth 
of caudal pe<luncle 2 in snout. Dorsal fin mo<lerate, longest spines alniut 2.4 in head, a little shorter 
than longest rays; longi»st anal rays uImmiI 2.75 in bea<l, longt»st anal spine 2; jHH'toral long, slightly 
falcate, as long as head; ventrals 1.5 in head; caudal dci'ply lunate, its lol)es sulnnpial, mi<ldle rays 
alxait half length of outer, which are alN)ut a sixth l(»nger than head. 

Color, rich blue throujghout, body with alx>ut 45 or 50 narrow longitudinal lines of lighter blue 
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or piirplinli; no blue liiuv on breant or heail; no croHHlxare; dornal crossed by alternating lines of rich 
blue and lijrlit bn)wn, the tMlj»i» broa<lly light blue; caudal blue, a Hubtenninal brown border, then a 
Ixinler of rich blue; anal like dorwal; ventral rich blue; jKHitoral lighter blue; young with blue f*hadei9 
le«8 evident. A Hi)ecinien, 3.25 inches long, had sidt* olivat«ous-blue, rich blue on lx?lly; side with 
many narrow i»ale-blue, almost white, cn>88-Hne«; ^lorsal, ventral, anal, bn^ast, and chin rich eky-blae; 
lijiH whitish; caudal oUva<*eous, lM)rdere<l all mun<l by blue; spine i>ale-yellowi8h. 

The blue tang is generally common fn)m the Benimdas and soutlieni Florida to Brazil. It haif 
l)eim rect)nle<l from the Tortuga*», Key West, Cuba, an<l Jamaica. It is common aljout Porto Ri(.*Oy 
numennis siHM-imens having l>een obtaine<l at Aguadilla, Arroyo, and ('Ulebra, but it is apfiorently leflB 
abundant than either T. hcjHitm or T. Miinnwi. It onlinarily <hx« not n»ach a greater length than 8 
or 10 inchi«4, and is usually fouml in the alg;e in water of but a few feet in depth. The larger individuals 
an^ f<»und in <kH^iH^r waU^r al)out or near the coral reefs. 

Turdiut rfwrntHtiiUiliH, Catosby, Nat. Hist. Carolina, etc., 1742. 

Aninthunut cunUtun Blooh A Hchneidcr, Syst. Ichth., 214, IHOl. C^rDlina, Havana, and Jamaii»i; iMiied on CaUwby 

Pami, and Bn)wne. 
Arnnihunix hrotuwtnuiii IH^raart'Ht, rrcm. !)<><•. Ichth., aJ, IttSt, CuImi. 
AmuthuriiM brrri* P«>ey, Mcinoria«, 11, 207, 18G0, Havana. 
ArrnnnntM acruUiiim P<K'y, Enumeratio, f»U, 187.'), Cuba; younK- 
7> uthix nmilruM, Jordan & Kvermann, 1. c, 1691, 1K98. 

212. Teuthifl hepatus Linnjca**. ''Med'wo^' ; '^liarftero**; Tawj; iMMiipr-jMh; fyinrft-Jwh. 

Ih^d 3.5; dejjth 2; eye 3.5; snout !.(>; interorbital 3.3; preorbital 1.8; I), ix, :i4 t4) 2(i; A. in, 22 
to 24; i»ectoniI 1.2; ventral 1.4; caudal 1.1; scales numerous. B<xly ovate, \mrk greatly elevate^I, 
anterior protile very sti'ep and nnxlerately convex; cau<lal lunate, lol>e« alxmt e<iual. 

Cohir in life: Dark olive-brown, sides with about 12 blai-k vertical Imrs narrower than intt^r- 
spaces, phiiner in young; a brownish strij)e along l)ase of dorsal; spinous dorsal with alternate tstriptsa 
running upward and l»ckwanl, of dark-blue and bnmze-olive, the two (colors of about e<iual width; 
soft dorsal with a bluish streak on anterior side of eac^h ray, and a bronze strijxj ))ehind it; Una dark, 
often almost blax'k. A young example, taken at San Juan, was olivacxnuis, with narrow vertical blue 
Itfirs; spine i)ale, surromide<l by rich blue; brani^hiostegals, breast, and Iwlly jwile-blue; anal bluinh, 
esjiecially anteriorly, it>4 l)onkT deep blue; ventrals blue; caudal brownish', jH»duncIe yellowish; eye 
bhie and yellow; two or three small iH)Bto<!ular orange siM)t8. The vertical liars usually iiersist in 
spirits, but other markings fa<le. In the young the caudal is nearly tnincate and without the pale 
c»<lg»* iii the <K-ean tang. 

This siK.'<-it»s is the most abun<lant of the tangs, and is found fn>m the Camlinas an«l southern 
Florida south to Hrazil. It has Ix'en recortle<l from the> Tortupis, Key VV(*st, Charleston, Havana, 
Jamaica, Martini<|ue, and IVahia. Alxjut I*r>rto Kico it is the m<K<t common of the tangs and was seen by 
u.*<at nearly every plm'e where collecting was done, i)articularly at San Juan, Mayaguez, Puerto Keal, 
Kns<'na<la <lel HcHpmron, (Uianica, Ilui*are>*, and Culebra. It n»a<'hes a foot in length, though the 
si>ecimens obtaintMl <lo not excetMl (> or 7 inches. It is of considerable imjM)rtan(v as a fofxl-fish. 

Tntthit* ht-jMitm Linnaus, Syst. Nat., it}. XII, !Hn, I7W, ('arolina; aft4T Ut-jxitu* tiiurrone rrfltxo, (tmnow; Jortlan St 

Kvcnuann, I.e., 1WI, iwjs. 
i'hirio*Um rhirunjuH Bl<M'h, Aii^l. Fi.'wh., IW, pi. 2UK, No. 2^1, 17W, Martinique; on ti drawing by riumicr. 
Aninihunt* ithhMinnm (UivieriV: ValenciennfM, Hist. Nat. I'oiss.. X. 170. IKJT). Martinique, Brazil, Havana, and New 

York: I*oey, Ke[H'rtorio. I, 'J-Vj, 1S67, and Poey, Syuopsi.*', 24.'), fig. 7, !.*«'.«. 
Jrrr>;jMrMx/M«-iM (Jronow, Cat. FinheH, e<l. (Jniy, 11V». 1854, ran»lina; same tvfie an T. hrpatun LitinseUH. 
Aertmurtii^ ciinuu* Poey, Memorial*, II, 207, IHOO, Cuba; young. 

213. Teuthis bahianus ((/astelnaii). '*M/(iioj'\- Barftero; (Mrtin Tamj. 

Head .*{.'>; depth 2 t<» 2.4; eye .'i to -l..*>; .»*noiit 1.75; intenjrbital .*5.4; preorbitiil l.*)7; D. ix,2.">; A. 
iii,2.*>. H«Kly ovate, anterior j»roiile iiuMlerately convex, making an an^rle of alxnit 45° with axis <if 
body; ventral outline less archnl; eaudal lin «leeply lunate, iipiHT loin* much the lonjrer, slender and 
often pnMluce<l into a filament in ailiilt, inner rays alnmt half lenjrtli of outer ones, which are lonjrer 
than head. 

Color in life: Dark Muish-browii, l)lo(che<l with pah'r Ik'Iow; no transv<'r>e bars; brown, wavy, 
joiiiritudinal bnu^sy streaks on b<Mly; S dark lines on dors;il lin running parallel with it.-^ (slgc f(»r its 
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whole length, separateil by interepat'en of .similar width; margin of ctaudal fin bluish, with a violet base; 
no distinct dark crossbar at base of can<lal. A yonng individual, less than 3 inches long, had sides 
bluish-brown, with numerous fine, wavy, darker brown longitudinal lines; dorsal, caudal, and anal fins 
bluish, with darker blue l)order, caudal i)alest; i)e(!toral imle; ventrals darker blue; caudal spine bluish. 

Though not the most abun<lant species of the genus, the ocean tang is the most valuable of those 
found in our waters. It o(!Curs throughout the West Indies and on neighl)oring coa^sts of trofncal 
America from southern Florida to Hrazil. It has l)een n*corded from Key West, Havana, and Bahia. 
It is the least common of the thrcH; spccie.s found at Key West, but al)out Porto Rico it is the second in 
abundance. SiKJcimens are in the collections from San Juan, Aguadilla, Mayaguez, Ponce, Arroyo, 
Hucares, Fajardo, Isaliel St^unda, Culebm, an<l San Cieronimo. Large examples were observed in 
greatest numbers at Culebra, where this was one of the most common fishes seen in the fishennen's lx)at8. 
A pot or trap l)aaket lifte<l in our presenile by a Tortola fisherman contained 30 good-sized examples 
of this species, and many others had been taken from the other jn^ts. 

The ocean tang apparently reac^hcs the largest size of any of the three spexiies (a foot or more), and 
is by far the most important as a fo<Ml-fish. It is held in high esteem by the fishermen from Tortola, 
St. Croix, and St. Thomas who come to the VorU) Rican waters. It is usually caught in the common 
native trap l>a*>ket or pot, which is baittnl with large clnmks of the white pulj) of the ca<;tus and set in 
4 to 10 fathoms of water. Sometimes the fish are "graine<l," or speared, and oc<-asionally they are 
taken with hook and line. This is one <>f the principal fislu's that are cornwl (so that they will keep 
well for alK)ut two weeks), and taken chiefly to Santa (Viiz, where they bring alnmt |I5 a barrel. 

AnuUhunM biUiiniiiM Cjistolmui, Aiiiiii. N«>nv. mi lUiivs i\r rAiiu'r. Sinl, 21, pi. 11, (i^. 1. IH-V), Hahia. 

Aauithunut tnirfus P«H>y, Mem., TI, Jio*. lN<i(i. Culm, I'ory, Kamui rutrto-Ki<nienu, :i;JO, 1881; Stahl, 1. c, 77 aud 164, 1883. 

Acroftunis nit/ricnliiM VtH.'\\ Kiimncnitio, (".'.». isT'i. Culm; larval form. 

Truthus bahianuif, Jordan & Evormunii, 1. v., Kivw, 18%, 




- Ti athiy. bah inn at*. 

Family LVI. HAL1ST11).+:. The Trigger-fishes. 

Body oblong, or ovate, nnxlerately eompresse<l, <overed with rather large rough Si^ales or scutes 
of varying form, scutt^ not forming an immovable earapivce.- Uitenil line obscure or wanting. Mouth 
small, terminal, low; jaws short, each with about one series of se|)arate incisor-like teeth; eye near 
occiput; pri^orbital very deep. Chin without barbel. (J ill-openings snudl, slit-like, above or in front 
of i)ectoral fins, and not In^fore eyes. Dorsal lins 2, anterior of 2 or 3 spines, first spine highest, very 
strong, se<.*ond IcK'king it in erection; second dorsal remote from first, of many soft rays; caudal fin 
rounded or forked ; ventral fins wanting, their place? occu])ied by a single st^)ut thick spine at end of 
the very long, usually movable, jmbic bone. Post-temporal short, simple, forks obliterated, bone 
gn>wn solidly to skull, and without foramen. Wrtebne in re<luced numlxir (17). 
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Shore-fishes of the tropical seas, of rather large size, camivonms or partly herbivorooa- The 
family contains al)out 9 j,[^tnera and 50 sjiccies. They are very rarely used as food, many of them bciiis: 
ri'putiNl as iH)isonou8. Ac!Cording to Dr. Day: 

"l^^tinj^ the flesh of these fishes occasions in places symptoms of most virulent iK>i8oning. Dr. 
Mennier, at the Mauritius, considers that the poisonous flesh acta primarily on the ner\'Oua tUBoeof 
the Htoma<'h, (K-casioning violent siiasnis of that organ and shortly afterwards of all the muscleB of the 
hfKly. The frame l>ecoines racke<l with spasms, the tongue thickened, the eye fixed, the breat hin g 
lalx>rious, and the patient expires in a paroxysm of extreme suffering." 

a. Tt'cth unc<]iiH], ohllqiio, ntu'h one deeply notched. 

6. (jJill-opening with a niinilK>r of eiilaixed hony plates or Bcntcs behind it; ventral flap movable, Hupported by a tmU/n 

of Ki)in«;s, more or Iohs free at tip, and rcsemblinfr fin rays; check entirely scaled, without naked groorea «ir 

(Hitches; eye with a (jroovc before it; Hcales rather small, fiO to 76. 

r. Dorsal and anal flns faloate in adult; caudal lolies acuminate in adult; lateral line slender, undulate, more or l4^ 

developed; scales of tail and posterior parts unarmed, similar to those on rest of body; ventral flap with slender, 

shan> spines; third dorxal spine little smaller than set^ond and remoU; f n>m it BAUSnOB, IIM 

W*. (iill-oi»eninK witli only ordinary scaltjs behind it; no enlarKe<1 plates or scutes; ventral flap scareely movable. Ita 
Hurftu'escale<1; laU'ral line olwolete; third dorsal spine small or wantiuK; vertical fins in adult moreorleat 
unKulutc or falcate. 
d. C'liin not proje<'ting; cheek closely s<;aled; dorsal spines 3; scales of i:>rwterior |»arts unarmed or keeled. 

Canthidermu 
(Itl. C'hin much projecting; ctie^'k with 3 to 5 nam)W paraliel groovet<; dorsal spines '2; scales of posterior purtK murv <»r 

less keeled XANTIIICHTIIY8 

tin. Teeth even, inclsor-Iike; s<*ales of x»osterior parts more or less keele<l; aK^Mtve befort* eye, enlargi'd acttUm behind 
it; lateral lineobm»lete; third dorsjil spine small or wiintiiiK; cheek entirely scaknl, but marked by narrow 
grfs»v»'s; cnlargtHl scales prtwent l>ehjnd gill-opiMnDg: ventnil flsf » warcely m<>vable, its surfac^e scaled; verti<'ml 
flns more or iesK angutated MSLICHTUYS 

Oenns 118. BALISTES (Artedi) LinnsBni. Trigger-fishes. 

Bofly compresso*!, eovertMl with thick, rough wales or plates of nuKleraU^ size, 50 to 75 in a 
lengthwiw* serii's; a naked gnsjvo U'fore eye ]k*1ow n^wtrils; lateral line more or k»8fl develo|)e<l, very 
slender, undulate, eonspicuouH only when scales nrv, <lry, extt^ndinj? on cluH?k. Pelvic flap laiyt', 
movable, supiK)rt<j<l by a Hc»rit^s of slender, pungent spines. Caudal jK-Mluncle compressed, its scales 
unanneil, without spines or differentiated tulK*rcles similar to those on rest of IkkW. (rill-o[)ening 
with enlarge<l l)ony stnites iK'hind it; cheek entirely scaly, without nakinl patches or grooves. Both 
jaws with irregular, incisor-like teeth, usually 4 on emth side in each jaw. First dorsal of 3 spines, 
anterior of which is nmvh the lai^e.Mt, se<x>nd acting as a trigger, locking first when orectcnl; third 
nearly as large as second and remote from it; second <lorsal and anal long, similar to each other, in 
adult always falcate or filamentous in front; caudal fin rounde<l, with outer rays much produced in 
adult; branch iostegals 6; vertebne 7 f 10. 

SiKH-ies rather few, chiefly American; some of them straying Xa the Old World. 

f'Aruiscrs: 

a. Uitcml line complete, boginninfi: on lower i)art of check, thenc<? exlendinp upwunl to Iwhind eye, thence iMurk- 
wiinl to Ixjyond first dorsal, thence abruptly d(>\vnwar<l to aliove anal, then upwani and at last horizontally 
liack ward on caudal |H'<luncle, line everywhere much uiuliilnte<l; lines of the twt) sides ronnected by a cross 
hue lit nape; dorsal fin frtlrate or filamentous: dorsal rays ulxml in, 27; A. 25. 
h. Scales m<Mlerate. hIkmiI fiO (V) to r»5) in a lenjfthwiM- siTies. 
r. li<Mly with few blue hjK>ts or none. 
il. I>orNiI and anal with ohJi<|Ue dark ban«ls of blui.^h spot*: yoinig cloude<l, and with vaKue, dusky blotches at liAae 

of dorsal: M'ules aismt W) carolintiuut 

tx. IkKly rov<?red with roundish blue-bia<:k sjKits; dorsal and anal similarly siMjtted /arcipaius 

Bali.stes: 

aa. lateral line incomplete. tLsiially 4levelo|HMl only on liea<l, nape, and caudal i>eduncle; 'M Muiles t>etween ori^n of 
- dorsal »in<l vent vcttda^ 214 

214. Balistes vetula Liim.eiis. Ohl UV/V; OhI Wmrh: rorhiiut; '' IVu Piirrat.'' 

(I'LATK :W.) 

Head :J; deptli l.S; 1). iii, 2t); A. 27; scales (>:i Median jutrt of lateral line, from base of first 
i'.r.-al to iroiit of caiKlal |HM!uiHle wanting in adidt, hrancli on cliei'k eea.-'ii»^''oppositi'gill-oiK»ninj;; eruss- 
i>i;iii<l» present; veiili-al flap well <leveln|KM!, with sleiidiT, sharj» }-piiK*s. S<'iilu< on head niiieli sinalK'r 
;iii<l inure crowdinl than th(»>e on ImxIv; thir^l <lorsiil spine ratlier sliorter and weaker than second. 
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remote from it; caudal fin widely forked, lobes filamentous and about equal; dorsal in adult filamentous 
at tip; anal little elevated anteriorly. 

Color in life: 01iva<*eous, yellowish below, especially on breast; lips green, bordered behind by a 
narrow blue line; a narn)w blue line narrowly borderetl by yellow, from blue line surrounding mouth 
backward and curving downward acroas lower side of cheek toward throat; a similar but broader 
band from above snout across cheek and parallel with first to Ixjlow base of pectoral; a narrow blue 
line at base of pectoral; about 8 or 10 narrow, black, wavy lines very narrowly bordered with 
yellowish-green, radiating from eye; below eye a similar l)lack line extending in an upward curve 
from above snout to ba^e of pectoral; soft dorsal greenish at base, somewhat purplish above, with 2 or 
3 irregular, broken, narrow blue lines near border, these sometimes being more numerous; anterior 
part of soft dorsal with a narrow blue line extending from base of first ray upward to height of about 
tenth ray; anal olivaceous with a broad subterminal blue band anteriorly convex and lx)rdered by 
yellowish; tip of fin and prolonged external rays faint-purplish; caudal peduncle with a broad blue 
ring anteriorly followed by two narrow pale-blue lines, last at base of caudal fin; caudal greenish-olive, 
a narrow blue line following direction of first ray for nearly its entire length, and a broader blue 
subterminal band extending across fin from first to last ray; spinous dorsal purplish and greenish, 
anterior side of first spine blue, second an<l third spines pale; iris with an orange ring and radiating 
lines of white and blue. In alcohol most of these colors disappear, the broad blue lines on side of 
head changing to blackish. 

This interesting fish is found throughout the West Indies and occasionally northward in the 
Gulf Stream to Woods Hole, Mass.; not uncommon at Key West; recorded by Jordan & Rutter from 
Jamaica, where it is called "Bessy Cerka"; recorded also from the Bahamas and Ascension Island; 
probably not uncommon about Porto Rico; the collection contains four excellent specimens from 
Arroyo, where other individuals were seen in the possession of local fishermen. 

Guapcrm Marcgrave. Hist. BraiJ., 163. 104H, Brazil. 

Turdus oculo radiato (the Old Wife), Catrsby, Hist. Carol., pi. 22. 1725, Bahamas. 

Bolides rrtula Linnaeus. Syst. Nut., ed. X. 329, 17'>8, Ascension Island; after HtjUi^tra vrtula of Osbeck, It«r Chiu cnsis 

294, 1757. 
BalivU* brllus Walbaum, Artedi Pisfium. Ill, 467, 1792, West Indie.s: after Froyor. 
Chalioftma iWa/a Swainson, Class. Fishes, II, 325, IKW; probably a rai.sprint for vrtuUi. 
BaliMes equfstris Gronow . Cat. Fishes, ed. Gray. 31. 1S>1. American .seas. 
Balist€8 vetvla, Jordan & Evermann, I. c, 1703, 1?<9S. 

Family LVIl. MOXACANTHll).^. The File-fisbcs. 

Body much compressed, covered with very small rough scales, forming a velvety covering; males 
sometimes with spines on caudal i>ednncle. lTpi)er jaw with a double series of incisor-like teeth, 6 in 
outer and 4 in inner series; lower jaw with 6 similar teeth in a single series; first dorsal with a single 
strong spine and generally a rudimentary one behind it; second dorsal long, similar to anal; ventral 
fins reduced to a simple osseous, fixed or nunable, small appendage at end of long pelvic bone; this 
appendage often rudimentary or entirely absent; no barbel; vertebne 7-)-ll to 14=18 to 21. 

Herbivorous shore-fishes of wann seas, closely allied to the BaliMidn\ differing chiefly in having 
the first dorsal represented by a single spine, Ixihind which is sometimes a rudiment; scales small, 
spinigerous, skin mostly rough-velvety. The family contains H or more genera and alx)ut 50 8i)ecie8, 
mostly small in size and not used as food, having little flesh and that of a bitterish taate. 

a. Pubic bone with a small spine at its end; gill-openinj? Hhort, nearly vertical; dorsal and anal moderate, each of 

fewer than 40 rays. 

b. Pelvic spine fixed. 
66. Pelvic spine movable. 

e. Dorsal spine armed with strong retrorse barbs, usually in two series Monacanthus, 120 

d. Dorsal spine with about 4 series of small barbs Pseudomonacanthits 

dd, Doraal spine without barbs Cantherines, 119 

aa. l*ubic bone without spine at its end; gill-opening long, oblique; dorsal and anal long, each of 40 or more rays; 
dorsal spine without barbs, Inserted above orbit Aluteba, 121 

Oenns 119. CANTHEBINES Swainson. 

This genus differs from M<macarUhus chiefly in the absence of barlw on the dorsal spine, which is 
long, strong, and placed over the front of the eye. Scales minute. Species few. 

r. C. B. 19W-17 
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dl5. Cantherines pxilluB (Haiizani). Lija CoUirmla; *^ Peje Puereo." 

Heafl 3.:{; depth alnrnt 2; D. ii, 35; A. 81. Ii<Hl y moderately elevaiwl; Hnout iiuKlerately prrxlucerl, 
up{K.*r profile slightly c*(jntave; jiOHterior marj^n of t*ye directly alM)ve axil. AdultM (12 inchen long) 
with 2 to 6 I Mil rH of strong reirurviMl Ppinen on each side of tail; caudal Hhort; d(»rHal Hpiiie nearly 
Htrai^ht, rather shorter than head, without barbs, oemilate in front, situated above front of eye; ukiii 
with a velvety apijearance; HcaleH minute. 

Ojloration variable, generally with a whitish 8i)ot Ixjhind the last dorsal ray, and several more or 
le^ distinct ]mle longitudinal bands along tail; head with undulate<l bluish streaks; body somcttmefl 
with scattercil round light spots, each with a dark siKH'k in center; young sometimc^s uniform silvery; 
color prolwtbly varying with surroundings. Si)ecimens 7 inches long were, in life, dirty-bnjwu, body 
hpjirsely covered with small reddish-brown spots; side of head with narrow brown lines and brown 
siHits; dorsal and anal jmle; caudal brown, cro8se<l by a pale bar near middle, which is followerl hy m 
dark liar; tip of tail with a green Iwrder. In alcjohol, the l)ody an<l hca<l liecome gra3ash or blackish; 
an irregular blatrk blotch l>ehind gill-ojiening; fins all {>ale, traces of l>ars on caudal remaining. In 
the young there are no spines on tail. 

From the Wt»Ht In<li(*s to c(»ast of Brazil, and occasionally north to Florida. It has l)eeii rectirdwl 
from the Flori^la Keys an<l the Tortugas; also from Cuba and Ikihia. Proliably not abun<lant in Porto 
Rico; two obtained at Arroyo, each 7 inches long; others seen. It reaches a weight of 6 jionndcf. 

LU<i colffratia, I*arra, Dif. I»Iczm4,cU'., pi. 23, 17H7, (Milm. 

MonacaiUhu*puUu» Kanzaui, Nov. Comin. Act. Sfi. lii.st. B<>inm.. V, X, pi. 1, 1M2, Bnizil. 

Mtmatiinthu9 iKinUiIi*, (Jtinther, Cat., VIII, 230, 1870; in jmrt, prolmbly not of Rtipin;!!. 

Monaciinthun rupjttlii Ca»telimu, Anim. Nrmv. Anii^r. Snd, l'oiss..'J7. pi. 47, flg. 2, Biihiu. 

MoHorauthun macroccrus IIollHnl, Ann. S<'i. Nat. 1851. 4th Hcrles, II. 327, pi. 12, fig. 1, 18r>l; Buliin, adult. 

MomwanthuH irroratu* P(Hry, Memorias, II, :«0, 1S61 , Culja. 

MonncanthitK ftrtUuM V(wy, Moin()ria.«<, II, 329, IWl, Cul>a. 

Momiranthns imrraiauHH Poey, l*n>c. Ac. Nat.Sci. I'hila. li^l, lH.'>.('ulMi: after Lija (\iltfrwta of l*arni. 

Mowwanthtnf puiictntnn Poey, SynopsiH, 437, 1«(*>H, Cuba. 

fXiuthcriwB puUus, Jordan & Evermann. 1. c, 1713, 189H. 

Oeniis 120. M0NACAKTHU8 Cnvier. 

Ho<ly short and deep, very strrjngly compressecl, (rovercd with minute, mugh sfules. Mouth 
very small; upi)er jaw with a double st*ries of incisor-like teeth, u.sually (J in outer and 4 in inner serieH; 
lower jaw with alxnit ft incisors ni a single si»ries; teeth connivcnt, uncHjual; gill-oi>ening a small slit, 
shorter than (»ye, nearly vertical Inilow |K)sterior i)art of eye and just in front of upiwredgeof pectoral. 
Dorsal spine large, anne<l with two series of retrr)rse l)arl>s, no conspi<*uou.s filaments; second dorsal 
and anal fins similar to each other, of about 25 to 'My mys each; caudal fin mo<lerate, rounde<l; jKrlvic 
Ixme with a blunt, movable spine, Ixme connected by a movable fiap of varying size; side of tail often 
with a patch <»f spines, esinrially in mah^s. Vertebne 7 • 11 to 14= IS to 21. 

S|HH'ies very numerous, in warm seas; most of them small, leiin fishes with leathery skin and 
bittt*r fitvh, un.suited for fotnl. 
Monac.vnthih: 

n. Ventral flap in adult jfrcully dcvch>i>c<l,cxtcndinK much In-yond vcntml Mpinc; adult with 2 or 3 i^iirH of ri'cur^'ud 
hpinc.»< on caudal peduncle: youiiK without these chanicters. similar to youni; of St/phninfi(pM. 

h. I>. I, ;«): A. .'JO. Color very variable rilkUus, 216 

Htei'Hanolkims: 

an. Veninil flap, even in adult, nnj<lemtelydeveloj>e<l, ntit reaching beyond |H;lvic sjjine; nore<urve<l ftpincK on caudal 
jK-^lunele. 
r. I)orsal and anal each with 'Mi to 32 w»ft ray.s. 

(t. Depth nioH' than half l<-ugth of Ixnly A/j«piV/iui,217 

*/♦/. Depth U-NS than half length of iKKly 9jn'loinituj> 

«v. Dorsal an<l anal ea<'h with alniut 27 soft niys opjHtfituf 

216. Monacanthus ciliatus (Miteliill). Jjt'ulhtr-fah; Lljn; '' l*rz dr lUirm).^* 

Head :>.r>; depth 1.7."); y«nm«: l.o; 1). i, :{(); A. .">(); wale.'^ very .»-iii:ill, without me<Iian cn\**t. 
Sjiine.** lH"<'oiiiiiiir h»iigi*r on caudal pi'<hiiicle, wliicli has in a<Mitioii 2 or .'> pairs of .'•tn»ng spinc-^ curve«l 
fiirward, theM' proinineut «nily in adiilt.^; ventral flap Itni^'er than head, about oni*-third h'ligth of 
ImmIv. S<ah'.- on ventral llaj» <h'veIojK'd a.^ flat jilaten, with their free niaririii.^ iK'ctinate. Snout 
lH»iiite<l, up|HT profile concave. Dorsa' sjiiiie .<tron<_% nearly a.'^ lon^' as hea<l, armed behind with 2 
rows of retrorst' barbs; vi'iitral s}»iiu* small, roii^li. 
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Color varying very much with tlie j*iirroun(ling8 of the fish, from dull olive-gray to the moat 
vivid graas-green; markingH not well defined and not very constant; green, with white cirri on 8ide»; 
a whitish longitudinal cloud In^hind pectoral; a pale l)an<l downward and forward from eye; lower 
side of head with darker cmssbands; dorsal an<l anal innkisli, with (usually 3) darker spots at base; 
ventral flap edgeil with scarlet; cau<lal grt»enish, mottled with darker and pale; some sj^eci mens show 
neither re<.l nor green shades, and. have vajruc, <hisky, longitudinal stripes. A s|)ecimen 3 inches long, 
from Isabel Segunda, Vie<]ues Island, in alcohol, is brownish-gray, dusky, with a lai^e black cloude<i 
blotch from front of soft dorsal downward an<l forward to middle of side; lx)dy irregularly clouded 
with dusky elsewhere; top of head brownish-gray; below very <hisky, l)ect>ming black on flap, which 
has a light submai^inal stripe followed ])y a narrow white ]x)rder; dorsal and anal translucent; a faint 
dark blotch below middle of sr)ft dorsal, and one at front of anal; caudal barred with white and dark. 

This species is known fn)m the West Indies and, southern Florida, and is very abundant a])out 
the Florida Keys, along with M. hi^ndnj^. It has lM.'en recorded also from Bahama^, Puerto CaWIo 
(Cuba), Jamaicii, and Porto Rico, where it is not uncommon. Our collection contains specimens from 
San Geronimo, B<K|ueron, Guanica, and Isal>c*l Segunda, (;ff Vieques Island, whc^re a s|K*cimen was 
dredged in 16 fathoms at station (KH)2, and off St. Tlnjmas, at station G079, in 20 to 23 fathoms. Length 
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Vui. ll.—MoinicautfniHviliatu)*. 

3 to 8 inches. The young of this species an.l of M. hi,<j)i(lus are much alike, but }f. ciliaiun is always 
more elongate, and ius it grows older the pelvic llap grows much larger and the armature of the tail 
more distinct. 

lialuUns rUitUu* Mitehill, Arncr. Monthly Muu. and (Tit. IWw, Mnnh. IHls, ;V2t;, Biiliuma Slmits. 
Mmiaauttfiutf o<Tuhntali:< (iiiulhvr, Cat., VIII. •.»:{7. 1^70. IMurto ( iilnllo, Cuba. 
M(»iiw(tnt/ni>t dnn'thoni ro]>v. Trans. .Vnii-r. Phil. Sue-. Thila., XIV, hsTO, 47(1. Florida Heof. 
Monaco nth tut cUiuttii*, Jordan «.V: Kvcrmann, I.e.. 1711, I.h'Jh. 

217. Monacanthus hispidus (Linna-us). Fn(>l-Jish; Fih-M; Jji-ather-Jvih; Horny Cony; Lija. 

Head 3.4; <iepth 1.75; 1). i, ,S2; A. 32. Young slightly <ieei)er (1.5) proportionally than adult. 
Body rather det^p. Jaws sul)equal; eye large, about 3 in snout. (Jill-opening about lus long as eye, 
seiwrattMl from eye by an interspace nearly e<jual to its length. Anterior i>rolile slightly concave. 
IX)rsal spine wnnewhat shorter tlian snout, mon- than half head, inserted alnne i)osterior part of eye, 
stout, rough, armed iK'hind with 2 rows of retrorse bar])s; first ray of soft dorsal often filamentous in 
adult (male?), its length varying from that of snout to that of depth of body (longest among siH*cimens 
seen by us is one from Canary Islands) ; pi-etoral small. Pelvic l)one long, ending in a short, blunt, 
movable spine, l>eyond which the abdominal (lap docs not extend. Scales minute, ea('h with a crest of 
about 3 prickles, those on camlal iKMluncle villous, those on ventral flap larger, elongate; no naked 
b; no recurved sphies on tail. Length 10 inches. 
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Color, j?nitii*->rn*en or olive; Imck and siden with faint, irrcyular whitish npots; head plain; npUuHW 
dornal an<l (•au<lal (cnn^n; second dorsal and anal transluix^nt; a<1ult less vari^^tcHl; dall olivatreotiMy 
niottle<l with dusky. 

This spetries ranges from (^ape Cod to Cuba, and is abundant on our South Atlantic coast and 
among the Florida Keys, and southward, through the West Indies to Brazil. It is recorded by Jordan A 
Rutter from Jamaica, where it is called "mingo'*; known from Key West, the Pensaoola snapper- 
grounds, Big Gas))arilla, and the Anclote Bponge Kraals; apparently not crommon in Porto Rico, tm the 
colltH'tion contains but a single small si)ecimen seined at Boqueron and five larger ones from I*uerto Real. 

Boliftf hispidut Linnaeus Syst. Nat., ed. XII, 406, 1766, Carolina. 

B(ditte$ broccus MItchlll, Trans, Lit. and Phil. Soc.. 1, 1815. 467, New York. 

Monacanthusjaamentomu Valenciennes, lies Canark's, 95, 1836, Canaries; adult. 

MitnacanthuM gaUinula Valenciennej«, 1. c, 95, Canaries; young. 

Monaranthun rariu* Ranzani, Nov. Comm. Bonon., V, 6, 1842, Brazil. 

Monnranthus mas9ar.hu9dten9is Pe Kay, N. Y. Fauna: Fishes, 337, pi. 57, fig. 187, 1M2, Masaachusetta Bay. 

Monacanthun tcti/cr De Kay, N. Y. Fauna: Fishes, 337, pi. 59, fig. 194, 1842, New York Harbor; probably not of B«*nnctt. 

Monacanthuf signifcr Storer, Synopsis Fishes N. A., 497, 1846, Massiichusetts; substitute for i>fiifer, preoccupied. 

MirtMcanthun h{s]>{duf, Jordan <fc Evermann, 1. c, 1715, 1898. , 




Fig. T2.—3toHariinthHs hittpidim. 

Oenas 121. ALTJTEBA Cnyier. File-fishes. 

B<xly oblong or rather elongate, Htrongly compressed, covere<l with minute rough scales. Mouth 
and teeth essentially as in Monnctmthm, but lower jaw more projwting, so that the lower teeth are 
din^*te<i oblitjuely upwartl and backwanl. Gill-o[)ening an oblique slit, longer than eye, situated 
Ixilow and in advance of eye, its jnisterior end behind base of pectoral. Pelvic lK)ne long, falcate, 
movable under skin, without spine at its extremity. Dorsal spine small, insertcnl over eye, rough, 
but without l>arl>s; soft dorsal and anal long, each of 'M\ to 50 rays; caudal fin convex; i)ectoral small. 
SpcH'ies numerous. 

CERATACANTIirS: 

a. Dorsiil rays i, :^>. 

h. Anal rays :W; colomtion iirarly nnifonn Hchtrjtfii 

Itb. Anal rays :W; Ixuly rovrrr<l with Hinall, round dark-hrown sjmUs pnnciiUa 

an. r><»rsjil rays alxnit i, 40; anal rays alnnit 50. 
Oibkckia: 

r. Caudal fin tOdUpitr. with ruundt'd anKl*'J*. Coloration not uniform, litad an<l ImkIv with irrt'k'ular blut- sjiot.** and 

lin»-<. U'«5i<h'.s small ronncl black siK»ts; npiwr iirofik' of snout <orn'av«' ^rri;*/<i,21H 

Autera: 

cr. Caudal tin short. sJibtrun<-al«-, with a<ut«' angles. Col«»ration uniform; upjMT profih- of smuit <"r>nv«.'X... monocrrn$ 
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218. Alutera Bcripta (Osbeck). Unicorn-fish; Lija Trompa. 

Depth 3 to 3.25; D. i, 44 to 48; A. 47 to 52; vertebne 74-14. Body oblong, its depth being nearly 
equal to distance of hind margin of orbit from extremity of snout; snout produced, with upper profile 
concave; dorsal spine long and slender, above middle of orbit, about 1.25 in head; middle of gill- 
opening in advance of middle of eye; ixjotoral fin below posterior part of eye; caudal fin elongate, 
nearly as long as, or longer than, head, rounded; dorsal and anal fins low; ventral spine none. Head 
and bo<iy olivaceous, with irregular light-blue spot*^ and curve<l streaks; Ixisides these, numerous round 
black spots about as large as pupil; dorsal an<l anal yellowish; caudal reddish; skin finely velvety. 

An inhabitant of tropical sea**. Common in the West Indies, occasionally northward to South 
Carolina; also occasionally taken about the islands off the west coast of Mexico. Not seen by us in 
Porto Rico, but recorded from there by Professor Poey. Length 2 to 3 feet. 

Vnicomu piicea bahamerun* (the Unicorn-fish) Catesby, Hist. Nat. Carolina, etc., II, pi. 19, 1737, Bahamas. 

Balutea tcriptm Osbeck, Iter Chin., 1, 144, 1757, China. 

Lija trompa Parra, Dif. Piezas Hist. Nat., 40, pi. 22, fig. 1. 

BalimUt Utvis Bloch, Ichthyol., IX, 82, pi. 414, 1795, Morocco; Trunqnebar. 

Balistes omalus Marion de Proc^, Bull. Soc. Philom., 131, 1M22. 

Alultres pareva Lesson, Voy. Coquille, Zool., lOG, 1828. 

Manatanthun prof)Oiici(Umj< Ranzani, Nov. Comm. Ac. Sc. Inst. Boiion., 1842, 8, Brazil. 

AluieruK ivr»u«m* Hollarcl, Ann. Sc. Nat., IV, 1855, 14, pi. 1, fi^. 3. 

Atutrra picturala Poey, Proc. Ac. Nut. Sci. Phila. 18<;3, 18;i, (^jibu. 

Ahitera gcrifda, Poey, Fauna Pucrto-Hirnioria, 315. IKSi ; Jonhm it Evcrmann, 1. c, 1719, 1898, 
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Fiu. 7'.i.—AtiUcra scripta. 

Family LVIU. OSTRACUD^. The Trunk-fishes. 

Body short, cuboid, tri(iuetrous or pentagonal, covere<l by a carapace formed of firmly united 
polygonal lx)ny patches; jawn, ba.«eH of fins, and ciiudal pe<lun<'le free and covered by smooth skin. 
Mouth small; each jaw with a sinj/U* scrie.^ of long, narrow teeth. Maxillaries and prpmaxillaries 
firmly united, (iill-opening a nearly vertical slit, Ih'Iow an<l iH'hind eye. Dorsal /in single, short, 
without spine; anal short, similar to <lorsal; caudal rounded; no ventral fins; vertebra) 14, the 
anterior 9 elongate, the la.st 5 extremely short; no ribs. 

The (hlrnciiihv comprise ^ genera and alK)ut 20 species, all of the tropical seas, living near bottom 
in shallow waters. The species are so singular in ai)j)earance and so easily preserved that they have 
been common in collections ever since the crollectintr of tropical curiosities began. The 4 American 
species were well known to Arte<li and Linnteus. Goo<le says of these fishes: 

**The locomotion of the trunk-fishes is very peculiar. The i)ropelling force is exerted by the 
dorsal and anal fins, which have a half-rotary, sculling motion, resembling that of a screw propeller; 
the caudal fin a(!ts as a rudder, save when it is needed for unusually rapid swimmmg, when it is used 
as in other fishes; the chief function of the broad pectorals seems to be that of forming a current of 
water through the gills, thus aiding respiration, which would otherwise l)e diflicult on account of the 
narrowness and inflexibility of the branchial apertures. When taken from the water one of these 
fishes will live for two or three hours, all the time solenmly fanning its gills, and when restored to its 
native element seems none the worse for its exjxirience, except that, on account of the air absorbed, it 
can not at once sink to the bottom." 



202 HPLLKTIN (»K THK UNITKl) STATKS KISH COMMISSION. 

Oenaf 122. LACT0FHBT8 Swainton. Three-angled Trnnk-iiiliet. 

Tnink-finlifs with ranii>ac(' .'J-an^jlcHl, ventral Hnrfmn* flat or coiK-ave, never (arinat4*; (rampaci* 
clo^l iH'hind anal lin; rarajwuv with or without frontal and alMloniinal spines; dornal ravH 9 or 10; 
(undal niys always 10. This jrenns contains 5 siXH^ies, 4 of them AnierieAn, an<i differH fnmi the (>U\ 
World jr»*nns (Mranon (»nly in form of rara|»are. The nieilian dorsal ridf^e of campatx; w much iiion* 
develo}KMl than the others, so that the Ixxly is 8-sided and ^-an^U'il, instead of 4-mdcdand 4-anKle«I* Ai* 
in CM rarlon. Altliouj^h this eharaeter is a striking; one, it is not one <»f hijfh Htnietural nn|M>rtiUMrc*. 
Ilollanl and I^lei»ker have dis^'anled it a.^ U'injr of no real systematic value. All writerna^nv tliat tlie 
sjn^'it^s of the jrroup are most closely related, and that tht? relations of the H}H^rieH are ehiwr than thc?y 
apjK'ar. We think, with Dr. (icKwle, that tlie shaiK' of the canqMice affonls ''the nuist rtdiahle ^luie 
in the arranjrement of the si>e«'ie« of the j^enus," and we think it not impnuHT to a<*eonl >cenoriir 
distin(>tion to the ;i-an^l(Ml siK'cies, as distinct from the more s|KH'ializ<»<l 4-anj?le<l fonuH. 

liniNF»»Mrs: 

«. raniiMUM' without spiin'x aiiywhcrt* tr{qtu1fr,'^\9 

rid. rnrniMU'c with <li»<tin(>t spines, nt Ictixt on tiif V(>nlnil ri<lKi*^ iM'hind. 

h. Fn>ntiil s]iin*'s noni". 
CHAriNCM: 

r. ('jiniiuuT ilow'd iH'iiiiid dorsiil Ihi: iMMly evorywhcn' with round, dark siMit** bimuela2Ui,*22U 

LArToi'iiiivs: 

/r. Canipaco open »M«hind dorxal Ihi: ImmIv mottlod with \h\\vt tH(frmwi,22l 

ACANTIIOSTIIACION: 

W>. Frontal rffrion with 2 strong spines Hko horns tn'mntiJi,*222 




Fui. li.—Ldftophryu triqnt:lcr. 

210. Lactophrys triqueter (Linnjous). "^('hapin'^; Trunk-fii<1i. 

Head 3.5; height of side alK)Ut 2; j;reatest ventral width 2A\\ eye 3,4; snout 1.4; interorhital 1.7; 
least ilepth of caudal ixnluncle 4.1, its width in its xlei)th 2.5; 1). 10, itj* l>afie 3.7 in hea^i, the height 
1.1); A. 10, it« bast? tMjual to that of dorsjil, its hei^rht a little le,*<H; P. 11 or 12, l.r» in h«id. WAy 
sharply 3-anj:le<l, si<lc^ rather double concjive; dru-sal carina strongly arcluH.1, more so than in L, hienu- 
i!(iilj(, en<ling anteriorly alK)ve eye; ventral anjrles more convex and tlariu}; than in L. hicaudalij*; 
supniiM'cipital ridjre less stronjr, continual backwanl ali)ng side in a low, flat ri<ljre; profile from snout to 
eye somewhat conclave; interorhital s|>ace concave; ventral surface slijrhtiy cMmvex anteriorly, po^eri- 
orly with twol<»w ridges, tlie surface In'tween them and Ixitween each and theventnd an^le shallowly 
<-oiicavc; Si'ales of sides hexa;ronal, in younjr with stride radiatin<]^ from center to an;;les of each Kale, 
in adu]t> aniicd sinjply with tnlnTcles, 9 or 10 plates in horizontal series from gill-o|H»ninjr to tail, 8 in 
inr«lian line of ventral surface, S iH'twiM'ii ventral keel and back; p<>sterior dorsal scute unannnl; cara- 
]>a<*e elostnl Ih'IuikI dorsal and anal, width lvhin<l <loi"sil about 1.75 that behind anal; caraj»a<*e without 
sjiine- anywhere; brancliial aperture nbliijue, its len^'th alnnit 2.5 in head, ^n-eater than eye; dorsjd. 
anal, and caudal obtu.-ely miujded; pectoral triangular, lirst rays lonjrest. 

Cx>lor in life: ImmIv dirty white, upj»er third with Miiall round wliite sjM^ts and some narrow bla<*k 
' .irs proinis<*uou.*?ly arranged; head whiter and with whitir stellate sp<>ts; ventral angles with some 
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white spots; ventral surface plain pale; opercular oixjning lK)rclere<l in front by brown, then black, and 
behind by black; l)asef)f i)ectoral and dorsal black, the fin pale yellow; caudal peiluncle black with many 
round white sjwts; banc, of caudal wiinilarly marked; caudal dirty white with numerous large irregular 
blat^k spots. In spirits dark brown, thickly covered witli circular .«ix>t8 of yellowish-white; ventral 
»urfai*c lighter and without sju^ts; lips, biiHes of finn, In^nler of branclnal ojK^ning, and caudal jxHluncle 
black, or brr>wn like ground-color of ImmIv; C4iudal jkhIuhcIo with numerous small round white si)ots; 
caudal dusky, the tip black; other tins plain. 

Found among the Wt*st Indies* north to the RernnKliu^ Key West, and Pensacola; generally very 
common in the Tropics; common about Porto Ri('o, the collection containing spiK^i mens from Arroyo, 
Isal)el Segunda, Culebra, and Puerto Heal. A sluggish fish, reaching a foot in length, living on the 
bottom about reefs and among alg?e, feeding on minute animals of variouH kinds. 

Ottraciou polywloii incrmut trif/itdcr Liniums, Adolplii-Fri'tlorici, I, (K), 17M, India. 
Ogtfiicion trifjuetrr linn'JBUn, .Syst.Nat.,o«l. X, :«(), llliS, India; after Mum. Ad. Fr. 
(Mration concatciKUus Blotrh, Ichthyol., pi. i:{l, IThT), MartiniqiK'; on a painting; by Plumier. 
Lactophrytt triquetrr, Jonlan A KAormann. 1. c',,1722, IhW, 




Fl<i. 75, — Ijirtojjftri/fi triffniUH. 
. 220. Lactophrys trigonus (Linnauh'). ''(Iiapin**; Oymmnn Trnnk-JUh. 

Hea<l 2.9; height of side 1.7; «:re:ilrst ventral width 1.7'); width between ventral spines 3.5; eye 
2.8; snout 1.3; interorbital 1.8; I). 10, its hiisr 4.25 in head, 1.5 in eye or 2 in height of fin; A. 10, its 
base and height about equal to dorsal; P. 2 in head. lUwly 3-angle<l, ventral angles strongly convex 
and strongly flaring; dorsal carina strongly and regularly archetl, 
ending anteriorly alcove posterior border of orbit; sujjraoccipital 
ridg(i strong; interor!)ital s])ace concave; prolile from snout to eye 
nearly straight, a slight angl(»; carapace open behind <loi'sal, closed 
liehind anal; caudal i)edunclc sleinler, its length l.(>in hea<l, its 
k«st depth 2.9 in its lengtli, its le*ast width 2 in its «lepth. Scales 
of sides hexagonal, covered with small tulKTcles. 

Color, olive-gray, a faint blue sjwjt in center of eacli of most 
of the scales; nostril in a yellow spot; l)oun<laries of upper scu'e-? 
blat.'kish, of lower bluish; scutes behind gill-opening black, sur- 
rounding a white center, forming a large l>lack Idotch; a similar 
blotch on side Iwtween eye ami baw^ of cau<lal pe<luncle; caudal 
I>eduncle pale-olivaceous, with a few obscure white spots; fins all 
pale except caudal, which is somewhat dusky, esjK cially at tip. 

An inhabitant of the West Indies, north to the Bermudas 
and Florida, occasionally in theliulf Stream to Wo(k1s Hole and Chesapeake Bay; common (m the 
coast of Florida; n»conle<l by Jordan <fc Kutter from Jamaica; apimrently not conmnm in Porto Ri(X), 
only one specime>i, 3 inches long, having been o))ta!ned, at San Antonio Bridge. It reaches a length of 
about a foot. 




Fm. 16.—Lartophry istrigonm: front virw. 
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OiUmriim triangnlniuB lenibU flgurararum hexagftnarum eminrntibtu, etc., Artedl, Qcncra, 56, 1788, JAmalca; Kcn by Artcdl 

in the eollertion of Sir Hans Sloane and in the Naggs Head Inn, London. 
OMracivn tritftmiu Linnseuii, Syst. Nat., ed. X, 890, 1758, India: after Artedi. 
(httracion y<i// 1 Storer, Bout. Journ. Nat. Hist., 1. 1837, 353, Holmes Hole, on Marthas Vineyard. 
hutophryn ovitrpn Kaup. Arehfv Natuig. 1855. 218; specimens with 10 dorsal rayM, Llnnsim having given by error 

" I). 14" in the original description of O. triffomu. 
(MracUm undulatut Poey, Bsmopsis, 441, 18(i8, Havana. 

Otttracion rxjMumm Cope, Trans. Am. Phil. Soc. 1870, 474, figs. 9-10, St. Martins, West Indies. 
I^rttpphrp* trigoiitut, ViK^y, Fauna Puerto-Riquefia, 3t7, 1881; Stahl, 1. e., 81 and 167, 1883; Jordan A Kvemumn, I.e., 

l7Ja, 1898. 

22 1 . Ijactophrys bicaudalis ( Linnaeus) . * * CJiapin "; Spotted Trunk-JMi, 

(Plate 40.) 

Head 3.5; height of nide 2.25; greatest ventral width 2.7; width between bases of ventral epinef* 
3.6; eye 3; snout 1.3; interorbital 2.1; least depth of caudal peduncle 3.4; its width in iUi depth 3.2; 
D. 10, base of fin 4 in head, the height 2; A. 10, its base and height eciual to dorsal; P. 12. 1.8 iu 
head. Body sharply 3-angled, sides and ventral surface posteriorly somewhat concave; dofMal carina 
pharj), considerably arche<l, ending in front over middle of eye; supraocular ridges stn>ng, a slight 
ridge from supraocular ridge along side to caudal peduncle; no spines on head; a sharp, stiff s])ine, 3.4 
in head, on each side at iKwterior angle of ventral surfacre; carapace closed behind dorsal and anal fins, 
its width behind dorsal ab(3ut twice that of strip behind anal; caudal peduncle about 1.4 to 1.6 in head ; 
branchial aperture oblique, short, about 3.6 in head; Ixxly and head everywhere rough, tuherculate, 
tul)en!le8 stningeston body; hexagonal plates best defined on ventral surface. 

Ground-color, light-yellowish, changing to whitish below; ever>' where on head, body, caadal 
peiluncle, and caudal covered with small round black spots, largest on middle of side, where they are 
somewhat smaller than pupil, those on the caudal peduncle small, larger on camlal fin, arranged in 5 
to 7 irregular vertical Imrs; tip of snout rose, with a few small black spots above fleshy l)ase ofilorMal; 
pectoral with several black sj)ots, few or none upon anal; pupil black, with orange bonier. In spirits, 
3 to 5 irregular white blotches in center of hexagonal plates on low ridge behind eye. 

An inhabitant of the West Indies, generally common from Cuba to Ascension Island; not known 
from Florida; recorded by Jordan & Rutter from Jamaica; next to L. trigonux the least common 
species of the genus about Porto Rico, si)ecimens having been obtained only at Ensenada del Boqueron, 
Ponce, and Arroyo. It reaches a length of a foot or more. 

Ostracion triangulatus tubeicuUa hexagfmim radUUu, etc., Artedi, Genera, 57, 1738, India. 
Oaracion bicaudalis Linniens, SyM. Nat., X.. 330, 1758, India. 
lAictophrys bicaudalis, Jordan & Kverumnn, 1, c., 1723, 1898. 

222. Lactophrys tricomia (Linnaeus). Toro; Coio-fish. 

Head 4.25; height of side 2.5; greatest ventral width 4.8; width l)etween ventral spines 8.3; eye 
2.7; snout 1.25; interorbital 2; D. 10, base e<iual to eye, height nearly equal to head; anal base 1.25 
in eye, heiglit 2 in hea<l; caudal long, equal to distance from tip of snout to posterior edge of pectoral 
l)ase; pectoral 1.2 in head; caudal peduncle long and slender, length a little exceeding that of head, 
least depth 2.75 in its length, least width about 3 in its least depth. Body 3-angIed; dorsal carina 
gently arched, beginning over posterior part of pupil; ventral angles not flaring nor wide apart, eac'h 
ending posteriorly in a stout spine; supraoccipital ridge moderate, with a stout spine in front; middle 
of side with a broad low ridge from eye to caudal peduncle; snoat projecting, outline from snout to 
occipital spines concave below, then rising abruptly; interorbital very convex; giil-opening oblique, 
short, starcely equal to eye; carapace closed behind dorsal and anal fins, the width of jmrt behind 
dorsal a>)out four times that behind anal, plate Ixjhind dorsal sometimes ending in a short spine, 
din.*ctt.Ml upward; hexagonal plates with small, blunt tubercles. Occasional spci*iniens have a real 
spine on supracaudal plate, as figured by Lister. Of nine Porto Rican si)ecimens cxaiiiintMl by us two 
have this spine. 

Color, ))rown, yellow, blue, or green, with irregular blue blotches, centers of scutes often lighter 
than margins. Young light gray, tinge<l with olive; Ix'lly white; heml and campace with round sixits 
of light-blue, these sometimes forming more or less interrupte<l longitudinal striixis; about four of these 
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stripes on cheek; tail above with blue, brown-edge<i spots; dorsal olive, its base blackish; caudal olive, 
edged and mottled with light blue; anal similar; pectoral olive. 

Found in the tropical Atlantic; very common from the Carolinas to Brazil. Ret^orded from several 
Florida localities and common in Jamaica and Porto Rico, specimens being at hand from Puerto Real, 
Ensenada del Boqueron, Ponce, Arroyo, and Iaal)el St^mda. The four species of trunk-fishes found 
in our waters have the same general habits?. They are all slow and sluggish, and are found on sandy 
bottom where there are open or naked areas surroundec^l by {mtches of alga^. They seem i>e(^uliarly 
susceptible to cold, and on the Florida coat^t large numlxjrs are frequently washe<l up on the shore 
that have api>arently lieen killed by a sudden fall in the temperature. 

IHacU triangularU capiti comuttm* cut e vtrdia rnuda cutanea actdnit* Inngun eriffitut*. Lister, in WilliiKhby, Hint. Pise., 

Appendix, 19, 1686; locality not given, 
Otttradon trianguUUns aculeia duobiis in aipitcH uniro lonffiorc mj^nw ad caudam, Arte<ii, Genem, iMirt3.56, 1738; after 

LisU'r in Willughby. 
Ostracum trtangulaius dtwbH« actUeis in Jronif et totiiUnn in iino ventrr, Artedi, Genera, part :i, 56, 1738; Npecimens seen 

in London at the house of Mr. Lillja and in the Naggs Head Inn. 
(Mracion tricomia Linnseus, Syst. Nat., e<i. X, 331, 1758; after Artedi. 
0$tracium qiiatlricvmifi Linnaus, Syst. Nat., ed. X, i«l, 1758; after Artedi. 
(Mracion litteri Lac<:'p^de, Hist. Nat. Poiss., I, 4<W, 1798; after Willughby. 
OgtraHon iexcornutm, Mitchill, Amer. Monthly Mag., II, IHIH, 328. month of Mississippi River. 
Ostraciitn maculatus Hollard, Ann. S<i. Nat. 1S57, U\). 
Of^rueion gninctnsis Blciikor, Ned. Tydskr. Dirrk, II, 2^.».s. (JuineH. 
(Mracion gronovii Bleeker. Ned. Tydskr. Dierk, II, inJs. 
Acanthofiracion pi^ytfoniuH P<>ey, ?:numeruti<>. ]7'>, 1,S7(".. (Uilwi. 
AcanihoMnicion qtuvincomr, Stall), I. r., ir.7, 1s.h:{. 
IxwtftphryA tricornis, Jordan & Everniann, 1. c, 17*21, 189K. 




F[<;. 77. — hirtoplinjs tricornis. 



Family LIX. TETRAODONTID/?:. The Puffers. 

Body oblong or elongate, u.sually littlo coin pressed, soinetimcrt very bnmd; hea<^l and snout broad; 
belly capable of great inflation; skin scak-lcss, usually more or less y)rickly, spines or j)rickles usually 
weak and movable, not rooted; in one jrenns (/'J/^////>/>/o;/) tin* skin is armed with l>ony s<*utes forming a 
sort of caraiMice, api)roaching that stvn in (htrncnni; teeth confluent, forming a sort of l>eak which in 
each jaw is divide<l by a me<lian suture; niaxillaries curved outward behind premaxillari(>s; liyw full; 
nostrils various. Spinous dorsal and ventral flns wanting, fins <'<nnpostK:l of soft rays only; dorsal fin 
lK)«terior, opiM)sitean<l similar to anal; cjuidal fin distinct; no ventral fins, |Hilvic l)one undevelope<l; no 
ribs; pe<*toral fins short and ))road, upjH'r rays longo't; <im(lal fin and its vertebne nonnally developed. 
Medifrontals articulate<l with supraoccipital, iM»stfrontals confined to sides, ethmoid more or less pro- 
jecting in front of frontals; iK)stfrontals exten<ling (Kitward as far iw frontals; prosethmoid short and 
narrow, little prominent to view above; vertebne few, 7 or 8 f 9 to 13. Gill-openings small, placed 
close in front of jKJctorals; air-blad<ler present. 

There are al)out 10 genera an<l 00 si)eci(*s of this family inhabiting warm seas and found on soft 
or sandy bottom where there is some vegetation. They are sluggish in movement and noted for their 
habit of filling the stomat^h with air. When disturbed they then float on the surface, Ijelly upward. 
Not used as fo<Kl, the flesh being ill-flavored and reputed poisonous. None of them over 12 or 15 
inched in length. 
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Tktkaoikintin.k: 

ti. FnmtAl Xttnws, ex|Miiu1o«I siiiowim* hiuI forming iHtoral rtMifs of orbits, |HMtfn>nuilH liinite<l to piMterior portlrmff. 

8|>crii's rhlffly luiirinc. 
^. NoNtril i»ii 4-iirh si<li> with two <listinct oiH'nings; frontal r(>}<:ioii loni^rr than t>nNuI. 
c. l>ors»4l iiii«1 iinul Ihis coniiuinitivoly lonK. fjilnito, t'wh of 12 to If) mys; niNttrils wntiU*. ornearly Hit, ni>t foniiinr 

iidislinrt iMipiUii: niuroiis IuIm>s on u{>|M>r |ktirt of hrud und on nWh'Nof iMnly very (imKpi<:iloiu(. 

LA(KN'ePilALI>. l^i 

r»\ l><»rMil and anal 11ns romnaratively short. roniKhil, each of litMKrays: noHtrils at Huminit f>f a hollow.filmplf fi»r 

NiImhI) iMipilla: ninrous iiiIm>s hicoiivpimous Rkiikkoiumi, Til 

(:oi.oMKsiN.i-:- 

an. FnMitiiMHitM's narn»w»'<! and t'X«"In«i«Ml from orbit; iMi-;tfrontaIs lM>inK t'lonKalcil and proitM'ti-*! fttrwanl ami c«»ii- 
n***!!"*! with pn'frontals; <lorsnl and anal Hns short, naindiMl; snont very »»l»tnw: vort«*bnr x f 11 - 11; iM»^trilK 
(pn»l»ul»ly » as in SphrrohlrM. FInviatilo s|M'ri<«< iUtu*MV3iVH 

Oenaf 123. LAOOCEPHALUS Swainfon. 

Iknly com]>anitiwly elon^jite; skin sMn<M)th or varioiip«ly prickly, prickUw niiiet develop©*! on 
ulxlnnuMi; alxlonuMi (iii)al)lo of very jrnnit inflati<ni. Dorsal an<l anal rathrr lonj;, fah^ati', 12 to 15 ravH 
lacli; ciiiidal liinato. NoMtril without distinct papilla, each with twodintinct o)K*ningH; nnic«»t]M tiiliCH 
nij iip|K*r luirt of head and on sidew of Inwly v<'ry cM)nspi<-iioiL*<. I-«ower Hi<le (A tail with a fold. 

The HhIu^h <»f this ^enns an» chiefly tro|)ical, FMUjorrphihis higinuphtthtu rem'hin)^ the coaHti' of 
.MMitheni Kiin»iH». Vcrtcbni" al)ont 8 } l'l = 21. The incn-iUHMl ntiinlKT of veHcbni' and of rays in 
vertical this mark a tninsiti<»n towanl the alli<Hl family, <^hnin'rhiiti'l;i\ in which there an» a)M>ut !SI 
vertebnc, the dorsjil rays about .'V), the anal .".(), 

<L Boly flonKUto: httid :t.-ir» in h-nK'th: <lt'pt»i 1.25 lHHgtUu9,2£i 

(ui. lUnly Ktcrtit; head 2.H in hiiKth; dtpth 3.5 jmchifeephaiuM 



Fui. 7M. — iMifftrrphiUuif htvitjatun. 

223. La^ocephalus laevigratus (T.inn;eus). Simxtlh Puffrr; '' TnmhtnV* ; ** f'o»</f>." 

Head 8.:{; depth 4.3; eye 4.S; snout 2.1; interorhital L>..'5; D. 13; A. 12; jK'ctoral 2; caudal 1.25. 
I^Mly elonjrate, rohiL^t, nuidal iKnluiicle loujj anil sleiuler, alMlomen pn»Jitly rjistenHihle an<l w»t with 
short spines which an' dej»n»ss(><l when alxlomen is dellatiNl, skin elwwhen^ smooth; lM»a<l lai^e and 
blunt; up|H'r jaw with two^reat brojul confluent in<*isor teeth with a me<lian suture; lowerte<»th nuich 
smaller; side of Ixnly separatiMl from In^lly by a ridge iw an^le; lines of mu<*ous port»s aroun<l eye and 
on top of head arme<l with weak spines; caudal lunate. 

('<»lor in spirits: l*urple alH>ve, nearly black; side dirty-silvery, lH»lly white. The younj: have 
three broad, <lark, tnin.sverse 1 Kinds on Iwck of trunk, one on jH'ilimcle, one through Iwisi* of dorsal, 
and om» op)><»site |H'ctoral; similar narrf>wer bands on to[> of head. 

The snuMith puffer is a large, shiggish fish, reaching a length of 2 f<»et, and of n<» value as fiMwl. 
It i.»i found in bays and river motitbs from CajK^ (-o<l to Urazil; it is <*omm<»n sotithwanl, but nither 
rare north of (V.jh' Ilatteras; re(<'rdnl from New York. ('hesiiiK»akt^ Uay, (-harleston, Hiscjiyne P»iiy, 
K»'y West, PensiU'ola, St. .b)hns River, Tortugjt^, CuIki, an<l .laniaica. Fonr-.d by ns at i*alo Se<'o an«l 
Mayairu«*z, most of <»ur si>e<'imens InMug young, <»nly 2..') to 4 inches long. 
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Oftraeiffn cathetopUiteo (Mmujux, Artedi, Genera Piscium, gcnuM 58, species* 13, 17:18; ufler ttrhis lagoccphalug. Grew, etc. 
THrodon Uevigalm Linnseus, Syst. Nat., ed. XII, 411, 1766, Charleston, S. C; Pocy, Fauna Puerto-Riquefia, 366, 1881; 

Stahl, 1. 0.. 81 and 167, 1883. 
Tetroilon rtirvus Mitchill, Trans. Lit. and Philos. Soc. I, 1815, 474, New York; young. 
THrwUmmathemaliras Mitchill. Trans. Lit. and Philos. Scm., I, 1815, 474, New York. 
THtmIoh parhycrphalns, Riinzani, Nov. Comni. Ac. Sci. Tnst. Brnion., IV, 73, pi. 11, fig. 2, 1840, Brazil. 
Ifol<iraut/niji VKlunolhuft (inmow, Syst. Nat., ed. (Jray, 24, 1851, (laroliiia; Iwused on Ttirodon licHf/atwt of Linnaius. 
TiirtHlon UimtlahiA I'oey, Synojwis, 4112, 18<W, Cuba; young. 
JxirjocrjihiUm liVvhidUuf, Jordan & Evennaiin, 1. c., 1728. 1898. 

Genus 124. SPHEROIDES LacdpMe. Swell-fishes. 

B(Hly oblong, not donate; nkin variou.«ly prickly or smooth, Honietimes with cirri. A single, 
short, Hini|)le na^<al IuIkj on eacrh side, with 2 rather large o[)enings near it8 tip. Dorsal and anal fins 
short., little falcate, of 6 to 8 rays each; caudal truncate or rounded, rarely slightly concave. Vertebrae 
84-10=18. Frontal l)onas expanded sidewise and forming lateral roof of orbit, postfrontals limited 
to posterior portions. 

Si)ecies numerous, in warm seas; largely American. Our species represent two well-marked 
subgenera, the extremes of which appear very <lifferent from each otluir so far as the skulls are 
concerned. Some typical s|)ecies of SjtheroifJrs a[>proa<h ('(nUJntjaster in narrr»wne-ss of frontal area. 

SFHKROmES: 

a. Skull very narrow above, iiitororbitHl art'U nu»ri' or U'sscmcavc'.J.r) to r..5 times in length of longHnout,5 to 12 times 

in head; sides of body nsnally with small «lt'rmal liaj'S. 
/). Interorbital spaei* tlntorm(Ml**rately eoneave; nodois^il Maps; back without rurv«'d cross-streaks; uf»iMT my of caudal 

produee<l. 

r. Sidesof liead ami IxmIv always smooth except sometimesa strip behind pectoral: spines larger, higher, more stellate, 

wider apart than in SphntmUs //?ao*//a/f/.«, irregularly jdaccd and often wholly wanting; side usually with small 

dennal slips or flaps, especially in the youn;:. 

d. Ix)werpart of side with a series of about 12 round black sj.ots; cau<lal fin barred with black and white.. 8))cngUri,*224i 

dd. Lower part of side with a series of black blotches a|>|H*aring a*^ short vertical bars (never round): caudal fin not 

barred nephdus 

<r. Sidesof head and bo<iy always prickly, as iv lia< k imni upper lip t(» base of dorsal; belly prir-kly, prickles all similar, 

small, 3-roote<i,stilT and cl(»s(' set. never obsolcir; iKMirri; ba<k wilhdark sp>oLs; black blotches on sides forming 

short obliipie crossbars, those behind pectoral most cniispinuMis; cau<lal nearly plain, darker at tip. 

c. Color <iark-brown. with )»lack Itlotches; a series oi }il>oul a dozen irregular black sjwtts along junler side.. mactUaiun 

ee. Colordark. olivaceous above; black blotclicvon l..\ver |>arl oi sides in form of short, obliipie crossbars. . inannoratnjt,'2:2fy 

Chkilichthvs: 

an. Skull very broad above, interorbital sj.;ne broa<l. Ilattish, or very little concave, its width more than half snout 
an<i 2.<)6 to 4 in hea<l; sides witlwMit series of dark bli.tcia-s l)oundiug line of belly. 
/. Caudal tin r«)unded or subtruncate; back and sides wiih many snuili irregular black siM)ts; no series of hirger 

blotches bounding edge of belly. 
g. Dark shades on back, broad, ap|>earing as gr(»und-coli>r and crossed by pale curved crossbars and .streaks forming 
arcs of c<meentric circles, these s<»metimes broken by reticidations everywhere pr(»fusely spotted with black 

in adult; snmit somewhat i)ro<lucod trj<tiidhieu8, 226 

ff. Caudal fin lunate (»r truncate, with angles acute or i)roduccd. 

h. Dorsiil rays M; bo<ly more or h'ss prickly, above Mn«l l»elo\v; color browiush above, vermicidated with paler; eye 

broader than interorbital .si)a<'e (in y<aniu <>f I inclus) trichficephalus 

hh. Dorsal rays 10. Inxiy (in adult ) everywhere perfectly snuM.th; interorbital '■|>aci' broad, eijjial to snout and twice 
iiiameter of eye; brown, with <larker sjwits al»ove iHwhygmttrr 

224. Spheroides spengrleri (lUoch). SouU,, m J'ujf'ti: Snrll Toatl ; Tamfntr; '' TttmitoriV 

Hearl 2.38; eye5; snout 2; interorbital 7; I>. 7. Head <(>mi>resse<l, long; siujiit very long, profile 
from tip of snout tx) above eye rising gnidually, slightly concave in front of eye; interorbital space 
narrow, concave, slightly wider than in *S'. nrplieluA; posterior j>art of ImmU' usually smooth, with a 
nundx^r of small white dermal flaps; anterior part of body usually covert^l with small stiff prickles; 
region back of eyes and Ix'tween pectorals and entire under-parts from throat nearly to anal fin prickly, 
those underneiith strongest; head wholly naked alnjve, a few weak prickles on cheek and a few on 
posterior j)art of throat. 

(■olor in alcohol: Dark grayish-brown above on head and iMMly, thickly covered and mottled with 
black or brown s])ot^ and paler areas, si>ots <jften groupe<l, forming blotches; under parts white; tip of 
chin i>ale, Ix^hind and on sides of which is a broad dusky border; dark of .side lK>nlere<l Inflow by a 
line of about 12 roun<l l)lack spots, varying somewhat in size, but averaging a))out size of pupil and 
iris; pectoral, dorsal, and anal pale; caudal rather distinctly barred, a broad dark bar at l>ase, then a 
somewhat broader pale l)ar, next another broad darkish bar, tip of fin pale. 
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The current descriptions of ♦S'. xpengleri have been based partly on specimens of S. tupkeiuM, an 
entirely distinct spe<Mes, which has been confused with the present one. The two spedee differ 
markedly in the very differently-shaped head and coloration. In S. spetigUri the head is more slender, 
snout much longer, profile leas steep and less concave, and the interorbital somewhat wider. The 
color of S. lijpphelu* n^sembles that of S. marmoraiun, as does also its shape; the spots along fd<le in 
S. spengleri are usually nearly round, while in S. nephelus they are never round, but are oblong or short 
vertical bars invading the white of lower parts from the dark side; the spots in .S'. spenglm are always 
more distinct and the caudal fin is always barred, a character which may Ix; reganied as diagnoHtic. 

An inhabitant of the West Indies, north to Florida; reconled from Tortugas, Key West, (ianlen 
Key, Biscayne Bay, Big Gasparilla, and Tampa; also from Cuba and Martinique; common about 
Porto Rico, specimens liaving been obtained at San Antonio Bridge, Puerto Real, Fajardo, Culebra, 
and San Geronimo; most of the sx>ecimens are small, but the fish attains a length of about a foot 

TOrodon tfpaujltri Bloch, IchthyolofilA, 1. 135, pi. 144, 1782, East Indies. 

Le Tdrodon plumler LacrOp^de, Hist. Nat. Poias., I, fi04, 1797, Martinique; on a drawing by Plumicr. 

IjC Sphtroide tnbercuU Lac^ipMe, Hist. Nat. Poiss., II, 1, 1798, Martinique; on a front-view drawing by Plumicr. 

THrodon plumieri Bloch & Schneider, Syst. Ichth., 508, 1801, Martinique; after Lac^pMe. 

Sphxroides iuberniUituM Pillot edition of Lac<^pMe, VI, 279, 1831. Martinique. 

Trtrodan turfjidus Poey, Synopsis, 432, 1868, Cuba; not of MitchiU. 

Spheroiden spenglfiri Jonlan & Evermann, 1732, 1898; in part only; dcMcription confuHod with that of .v. nrp/tflu*. 




FlQ. T9.—Sphcroide8 gpengleri. 
225. Spheroides marmoratus (Ranzani). Spiny-back BUniy-Jwh, 

Head 2.75; depth 4; eye 4.5 in head; snout long, 1.66 in hea<l; D. 7; A. 6; P. 14. Outline of 
hea<l concave in front of eye; eye full and high, its distance alx)ve a line drawn from comer of mouth 
to upi)er base of pectoral equal to its longitudinal diameter. Inten>rbital sjiace very narrow, grooved, 
its width equal to that of pupil. Nostrils at end of a tube, situated about eijually distant from end of 
snout an<l posterior cnlgo of eye. Gill-opening equal to base of pectoral, but higher. length of caudal 
j)e<luncle from anal 2 in hea*l. Length of head equal to half of distance in front of dorsal. P<Mrterior 
rays of dorsal 1.5 in longest, which are 2.5 in head. Pectoral very broatl, folding fan-like, mai^ins 
H<'allope<l, bniadly niunded, lowest ray 1.8 in upper, which is 2.75 in hea<l. Caudal fin slightly longer 
than distance of its l>ase from dorsal, its rays all of equal length, 1.57 in head. IVickles on ventral 
surface Ixjtween chin and vent, extending on side of head in front of i)ectoral fm, on side lK>hind pcM*- 
toral fin to vertical from dorsal, alM)ve from nostrils to dorsal; only snout, axil of i)ectoral, and cau<lal 
IHMluncle nakiMl. lateral line very faint, extending obliquely upwanl from Hide of snout under eye, 
then ba«-kwanl, curving slightly downwanl under dorsal, most ilistinct on side (»f tail. 

Color in alcohol: AUjve very dark-bn^wn, with black blotches, sides lighter, with very |)alc reti<*n- 
liiti<niH, a series of aUmt a doz4*n irregular black .«iM>ts along lower side; below white; caudal slightly 
dusky, with no indications of bars; other fins colorless. 
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This species differs from Sphermdes 8j>engleri in the high and prominent eye, very narrow inter- 
orbital, strongly concave outline of snout, extensive diHtributiou of prickles, and in color. It is found 
in the West Indies to Brazil; recorde<l from Brazil and Jamaica; common in Porto Rico, the collection 
containing specimens from San Antonio Bridge, Aguadilla, Mayaguez, and Hucares. 

Tetrodon marmoraltis Ranzani, Nov. Comm. Ac. Scl. Inst., Bonon., IV, 1840, 72, pi. 10, fig. 1, Brazil. 
Spheroides marmoratus, Jordan & Evermann, 1. c, 1733, 1898. 

226. Spheroides testudineus (Linnapus). '' Tamboril^'; Tambar; Globe-fish; Puffer. 

(Plate 41.) 

Head 3; snout moderately long, 2 in head; eye small, about 7.6 in head, nearer gill-opening than 
end of snout; interorbital width 4 in head; D. 8; A. 6; skin of back from nape to before dorsal fin 
covered with small, sparsely set prickles; belly from throat to anal with prickles which are rather 
large and closely set; axil usually prickly, these prickles rarely wanting or obscured; sides sometimes 
with cirri. Back dark-olivaceous, with whitish curved lines and streaks paler than the ground-color, 
these streaks usually arranged as follows: A circle or rhomb on middle of back, in front of dorsal fin, 
this surroimded by an ellipse, the ellii>He soinotimes broken up by cross-streaks; before this 3 or 4 
cross-streaks extending downwanl and backward, one at naiw and one l)ehind eyes connw^ted on 
median line; back and sides with many irregular, round, blackish sjwts of different sizes; a dark bar 
at Imse of pectoral; caudal dusky at l)ase, then pale, posterior half blackish; skull not very broad, 
interorbital area somewhat concave, prefrontal grooves narrow. Ixjngth a foot or more. 

An inhabitant of the West Indies, generally common; oi'c*avsionally ascending rivers; ranging 
north in the Gulf Stream to Wocxls Hole; recorded from several points in Florida and apparently 
common in Porto Rico, the collections eontaiuing speehnens from Palo Seco, Aguadilla, Mayaguez, 
Knsenada del Bf)queron, Fajanlo, Hucares, San Antonio Bridge, and l8al)el Segunda; taken by Mr. 
Gray at San Geronimo; recorded also from Jamaica, Dominica, Puerto Calxjllo, and Brazil. 

(Mracion obUmfjiuf glabir, Artodi. Goiiera IMscium, W; after C'lusius. WilluKhby, etc.. Balk, Am<wn. Aea<l. 1,591,1749. 

Orhiit Ixt'ix tviriryatim (the (}U>he-t\iih), ('atosby, Nat, Hist. Carolina, pi. 28, 1743, Virginia. 

Ttiraodon testudim-u* Linna;us,Syst. Xat.,('<l. X,;«2, ITV*: base<l on Balk and Artedi. 

f THrwlon pundatm Bloch &. Schneider. Syst. Ifhth.. .^i, 1801, Brazil. 

THrodcn gcomctrintif Blwh «!t Sohneidor.Syst. Ic'hth..508,18()l, Virginia; after Catesby. 

TrtrodoH ammocryptuff Gosse, Nat. Sojourn Jainaiea,287. 1S51, Jamaica. 

Anrhifomus reticularis (Kaup) Richardson, Voyage Henild,161,|)1.31,1854; not Ttinxhm rdicvlaris Bloch <fc Schneider, 

which is Tdrodon tfstudinnit< Bloch, not of Linnams. 
Ilolacanthus leiotiothos Gronow, Sy.«i, Nat., ed. Gray, 24, 1854. American ocean. 
Tetrodon teMudineus, Poey, Fauna Puerto-Riquei\a, 347, 1881; Stahl,l.c..81 and 167,1883. 
Spheroid€ii tc^udineus, Jordan & Evermann, I.e., ll'M, 1898. 

Family LX. CANTHIGASTERID.?;. The Sharp-nosed Puffers. 

This family includes small puffers, similar in external appearance to the Tetraod^nUidvc^ but with 
the anout sharp and the hack more or less compressed or ridge-like. The skeletal chanu^ters by which 
the group is defmtHl are thus jjiven by Dr. Gill: Medifrontals separated from supraix'cipital by inter- 
vention of sphenotic5, which arti connecte<l and laterally expande<l, but short; prosethmoid prominent 
above, enlarged and narrowe<l forward. Vertebne al)out 8 • 10. llea<l compresse<l, with a j)rojecting, 
attenuated snout; dorsal and anal short, few-rayed. Nostrils obsolete, imperforate. 

One genus, with 15 siwcies, found in the tropical seas; none over 5 inches in length. 

Genus 125. CANTHIOASTEB Swainson. 
Characters of the genus included alx>^e. 

227. Canthig-aster rostratus (Bloch). Sharp^osed Puffer. 

Head 2.6; eye 3.6; snout 1.7; interorbital 3; D. 6; A. 8; caudal of 9 rays, 1.6 in head. A tetrao<iont 
with a produced and pointed snout, elevated and somewhat compressed back, and the belly and back 
with weak prick lee. 

Color in life: Back and one-third distance down si<le olivaceous, rest of body pale, demarcation 
rather abrupt, an oblong black blotch extending downward and forward from front of dorsal; about 
12 narrow blue lines radiating from eye; snout with 6 or 8 similar lines; side of head with many small 
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l)liie «i)oU*, faintiT onen Hi-attereil over IxkIv; a gniiip of finger-like Ixars upward from Ijasc of anal, and 
another ])eliind the firnt on (taudal ixjchincle; fins i>ale, except the traudal, which ha^i Home oraxifre on 
niid<lle rays, upixT an«l lower rayp brown, their bases each with a blaek bloteh. In Hj)iriti<, niueh the 
same, the blue iK^eominj: brown. 

A small and pn»ttily coloreii puffer, not uncommon; found in the West Indies, north, in ratber 
deej) water, to the banks off Pensacola; also in the Madeiras and Ik»nnudas. Seven example**, 1.75 to 
2.75 inches lonjr, taken in tlu? seine at San Antonio Brid^ and Fajardo, and 2 from San Geruiiimo. 

TMrtHlon r<>*tnUn» Bloch, Ichthyol., I, pi. 1 IC, 17H2, Iiuliu. 
Tttrwiou cnpialmtHn lA»we. Proc. Z<h)1. Sou. London IKW. 90, Madeiru. 
lytnuhm ornatuK Toi-y, Synopaix. 433, 1«68, Havana. 
CUnthiptuftrr rostraiiu, Jordan & Evermann, 1. c, 1741, 1H98. 

Family LXI. I)IOI)ONTID/E. The Porcupine-lisheb. 

H<Hly short, bnuul, dcprejise<l alxive. Ikilly nunlerately inliatable, coverwl everywhere except 
on lii>s and ciuidal iK'-duncle with spine-M, which are usually 2-root<Ml or 3-rootiHl at their Ixjny bane. 
Cau<lal iKMluncle short an<l slender. Mouth moderate, terminal, i*ach jaw covere«l with a Ininy i>late 
like the l)eak of a bird, the.'-e not ilividt^l by a median suture. Nostrils on each side f(»nninj? a tuiiall 
tentacle, usuidly with two oiK^ninp*. Eye rather large, >?ill-oiK3ninj: mcMlerate, imme<iiately in front 
of jKictoral, which is .short, brcttul, and rounde<i. Dorsal and anal tins short, similar to em-h other, 
rounded in fonn and plaitni jMwteriorly. 

The Difxhntifbv comj»rise alM»ut 6 genera and 15 Hi)ecies, slugjii^ish lislu**, living on the l)ottoui 
among weeds and corals, in tropical seas. When disturlxnl, they swallow air and float lielly uitwanl 
on the water. Their cajiacity of inflation is very much less than that of the letrawIoutUhy from which 
family they differ chiefly in the stronger armature and in having no division in the lK)ny plate of 
either jaw. llarely use<l as food, l)eing generally njganle<l an iKii.Honous. The si)eci«»s are UKwtly well 
known in colhictions, the singular form having attraetwl the att**ntion of travellers in the earliest times. 

«i. Ih-nniil os>llkations very >4mall, each onr 2-roote<i, with fine flexible spine «»r liair-Iikr bristle. Niu«h1 tentaeki« 

I irer^ent Trichodiodon 

an. Dermal ossUieatlons mostly 2-n)oted; Kftines rather slender, b-it t-tifT and eri'etih'. N.-isnl tentaele Himple, with 2 

lateral o|»i>ninK»« DioDON, 1^6 

awi. Dermal owi float ionn all or nearly all ;i-n»oted, eaeli with a sliort, ^tllT, immovable .♦^pini'. Nasal tentA<'le fdinple, 

with 2 oiK'iiinjjrs Cm lomvctekcs, 127 

aaan. Dermal os-sifieationH of flattish, i»apcry, or eartilaKinons plates with minute hair-like impilhe; n(»stril .short, entire, 
with 2 lateral openings LvcMtPHfR a 

OenuB 126. DIODOK Linnaeas. Forcupiiie-flshes. 

K<Mly robust, lielly mo<lerately inflatable. Dermal s}>iiies strtaig, stiff, most of them 2-ro(»ttHl and 
erectile, a few 3-ro<»t**<l ami then*foR' inmiovable; l>oth jaws entire; nasal tuln? .«i!iiph», with two lateral 
openings. Pectorals broad, their margin un<lulate, upi>er lobe longest; vertical tins rouude<l, donfiil 
and anal short, posteriorly in.«erte<l, similar to each other. 

Found in tropiciil seiis, the few si»ecic»s iH'ing very widely distrilMit***!. 

♦I. >pine> t»rele. 

b. Frontal spinas not as lonjf as iMwl-|»i'etoral sfiines ( in adults not half a.s long, alxMit aw lon^' as eye;; preilornal MpincH 
v«-ry short, ti-rootinl. flxe<l or nearly so; 20 .sjiines in a serifs la'tween wuMit and dorsal; iM)Nt-f>eetorHl Kpinex very 
niurh elongiite, oiKiially in adult, shorter in yoJiUK'; dorsal niys !.'»; aiuil 15; ujiikt lobe of fKrctorul little 
longer than lower. .\<luU alnive everywhere eovereil witli round blark siM)ts, these larK»-st in fnmt of dorMiI, 
smallest on nakeil area aUiut mouth; white below; fins pia^)fusely siM>tted with blaek; young with fewer s|»i>tH. 
but Tiever with lurgi' blot«lu'S htixtris. 22s 

N>. Fr nital s]>ine.s hnji;. u-^ually longer than ]M>Hi.iK'ct«»ral .spin»'s. alsmt t\\ir«* as loim as ey«' in adult: panlors,!} sjum-, 
ii'l -hc»rten«.<l, ..'-n»ote«l, en'rtili-; 1 1 to 17 spines in a >4Tie»« between ''iiout mid clor^-ai; inM-pei'titral spines not 

• -p.eijilly elongate, tliiir devel«>pnjenl vairiable; <lorsal rays usujilly I_*; aiinl 12: p«< toral bnmder than long. 
it> upjHT lobe poiiite<l. lower l<.be rounded. HchIv marked willibhuk spot-s an*! blm. lie-, irregular in size, 
u-iially a br..a«l bla<k bar Hoiu eye to ey*-. eontiiuie<l below e\ e as a narrow bar: a bn.ad bar aen»s-. tn-eiput; a 
l.':,.k blotc li above ea<b |M-etoral; a short bar in front <if .lorvjil; another m wliieb dorsal i- in<ert<-«l; a bloteb 

• ••■iiind pectoral an<l in my -mall -iM.i.san<l blo(c-be- on up|Kr part-: tins uilli few sj^.t-. u-ually inimark<Ml in 
«l'-yoiiii- Ao/.ji't///Ai<*. 22l» 

an ••>piii««. e..iii|.'.>.v, .1 Iai.i.iil> . -ii.Tt. I> -i.i:i.- in a -.-ri. - ImIw.-ch sjiout and ilor--;!!; npiMp part'- eov«Ti-<l with 
round -iM.i-, iIk.m- .dK.ui jn.et<»ral M.ineuui.- »i>nl!u<-nt into a blotch; tins immaeulatc" miwut^ftr 
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228. Diodon hystrix Linnteus. P(/rcuphie-Jish; Erizo; Puerco Espino; ^^Guanabano,*' 

Head 3; depth 3.5; I>. 13 to 15; A. 13 to 15. Spines strong, dilated at base, with a pair of ])asal 
grooves; frontal spines not as long as post-jn'ctoral spines (in adults not half as long, about as long as 
eye) ; post-peirtoral spines longer thiin any others, especially in adult, usually about as long as jKictoral 
fin, those of posterior part of ])aek and tail short and broad, 3-rooted, and therefore not erectile; pre- 
dorsal spines very short, 3-rooted, fixe<i, or nearly so; about 20 spines in a series l>etween snout and 
dorsal; upper lobe of pectoral little longer than lower; upi»er arid lower part of tail with 2 or 3 pairs 
of 3-roote<l, immovable, recumbent spines. Adult a)x>ve everywhere covered with small, round, black 
spots, these largest in front of dorsal, smallest on naked areji about mouth; white below; fins all more or 
less spotted in adult, nearly plain in young. 

This species attains a length of about 3 feet. An inhabitant of the tropical seas, everywhere 
common, north to Ixnver California, Florida, and Hawaiian Islands; abundant in collections, being 
stuffed and dried as a curiosity; not use<l as f(jod: recorde<l from the Tortugas, Key West, Biscayne 
Bay, and In<Uan Kiverin Florida, and hy Jordan c'^: Ratter from Jamaica; not seen by us in Porto Rico, 
but recordwl fn)ni there by Profea^^or Poey juhI \):\ iStahl. 

Orbui echhiaiu^ Uoiulelet, De I'isc'ibiLs 324. l.Vv<, Norllu'ru (heim. 

(iiutmajacu (/tiara '^ln.TvKmyi-', Hist. Nat. IJms., 151», ICl.s. Hmzil. 

Oislraciun couico MtnujHs, Artcdi, Gfiieni Pist-iiiiu, W, No. ly, \T.]». 

Erizo, Parra, De^c'. Dif. IMeza-s, Hist. Xat. (!u]m, (lO, i»l. 21). fij;. 1, 1787, HavHiia. 

Duxlan hyMriu- Liima.-iLs Syst.Nat.,e(l. X/Xify, 17.">H, India; after Artcdi. 

IHodoH atiniia Bloc'h, Ichth., IV, 75, pi. Vl'\ 17S7: not of Linnu'U.s. 

Jx DuMhm (I'lninier) I^acOpi'de, Hist. Nat. Toiss,, 11, 1 and 10, pi. 3, iig. 3. ]7*W, Martinique: on a drawliig by Pliimicr. 

Ditxton bradiiatus Bloch it Schneidir, Syst. I«hth.. 513. IHOl, Cuba; after Parm, pi. 29, fiiwr. 1. 

Di(Klon jHimtalitit, Cuvier, Mom. Muy. Hist. Nat., IV, 132, IMS. no loi-ality. 

DioiloH fvftinns (Ilaflncs<ine) Bonupnrte. Cat. Met. Pis-. Eur., .h7, IfyU), Meditormnean Sea: accidental. 

Pamfliodon ht/ittrU. Poey, Fauna Puerto-KiilUiiiia. 1- <-•, •^^*'>, 1*^1 : Stalil. 1. c. mi and lOTi. ixKi. 

DimUni hy«lrix Jordan & Evennann. I.e.. 1715. In'j.h. 
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Via. >^.—J)knloit hijf^lrU. 

229. Diodon holacanthus Linnaii.s. 

D. 12; A. 12. Very .similar to />io<loii lufslri.r, but with frontal .opines usually longer than spines 
l)ehind jK^etoral, about twice iu-i lonj; a.M t'ye. Pre<lorHiil spines not shortened, 2-rootiHl, tTeetile; about 
14 to 17 in a series In'tween .'^iioiit and dorsiil; jM)st-iK*etoral spines not e.s[M*cially elongate, but movable; 
jiectoral broader than lonj;, iippfr IoIk' j»ointed, lower IoIk^ rounded. 

Coloration much as in Diodon lufsiri.r, but iiiort' variable, spot.s fi^wer and larjrer; usually a broad 
black bar from eye to eye, n>ntiiHU'tl Iwlow eye as a narrow bar; a broad bar aero.^^s occiput; a black 
blotch alx)ve each i>e(rt4)riil; a short bar in front of dorsal; another in which dorsal isinsertwl; a blotch 
^)ehind ^KM^toral, and many small sjMits and blotches on the iip|>er parts; (ins with few sjMjts, mostly 
immaculate in young. 

Fouml in all warm Si'as, north to Florida Keys, l>ower California, and Hawaiian Islands, its range 
coinciding with that of IHofhn hi/)<irir, from wlii<"h it may prove to be not distinct. The <listinctions 
are generally evident in the ailult, but yonnj: cxami>les apparently intermediate art^ often found. 
Possibly the two are different s<»xes of tbe siiine species. Ix*ngth 1 t^) 2 fwt. The single sijechnen 
obtaine<l by us was seined in Guanica I>ay, January 28, and is 5 inches long. 
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rmifnicion, So». 9 and 15, Klein, UiMtoria PiflC., 19 and 20. pi. 3, fig. 6. 1740. 

(Mrarum oblongut hiJaranthus, A rtedi, Genera, 60, No. 20. 

Piodon hoUycarUhm Linnaeus, Syst. Nat.,ed.X, 335, 1758, India; based on Artedi; mlMprint for hottictinthut. 

U Diodon tacMi, Lac^p^e, Hist. Nat. Polm,, II. 13, 1798, New Cytherea. 

Diodon gpiiumnttimu* Cuvler, MC'm. Mum., IV, 134, 1818, no locality. 

Diodon melanoptis Kaup, Wiejcmann's Archiv 1855, 228. 

Jixradiodon qttadrimactUatu9, Bleeker, Atl. Iehth.,Qymnod.,pl.8,flR.2,1865. 

Diodon macuUUus, var. a, QQnther, Cat., VIII, 307, 1870; baaed on Diodon tachrti of Lac^pMe; 8t Croix; Jamaica 

Panama; South America: Hawaiian lalands; China; Sooloo Sea; Indian Ocean. 
Erizio Guanabana Parra, Desc. Dif. Piezas Hist Nat. Cuba, 62, pi. 29, fig. 2, 1787, Havana. 
Diodon liturosMSYuiw, Gen.Zool.,V,pl.2,436,1804; idter Diodon tacheU, Lac<ip6de. 
Diodon notrmmaruiatus Cuvier, M6m. Mus. Hist. Nat, IV, 136, pi. 6, 1818, no locality. 
Diodon frxmaculatus Cuvler, Mi^m. Hub. Hist. Nat, IV, 136, pi. 7, 1818, no locality. 
Diodon quadrimaculatus Cuvier, M4m. Mus. Hist Nat, IV, 137, pi. 6, 1818, Otafti. 
Diodon muUimartUatns Cuvier, M4m. Mus. Hist. Nat, IV, 186, 1818, no locality. 
Diodon holacanthut, Jordan & Evermann, I.e., 1746, 1898. 

Oenut 127. CHIL0MYCTEBU8 Bibron. Barr-flshef . 

B<Miy ])road, <ieprefii8e<l, moderately inflatable. Demial .spinen nhort, Htout, immovable, triaiigalar, 
each witb 3 ro<>tH; iiawil tul)e simple, witb 2 lateral openings; tulie sometimc^H n Minded, Hometimen 
flat tentnl, and with i)artition ft»eble and easily torn, so that tentacle appears divided; caudal peduncle 
nhort; fins small, formed as in Diodon; jaws without median suture. Species numen>us, of smaller 
size than those of Diodon^ spines broader and lower, their leases forming a coat of mail. 

Cyclichthys: 

n. Na«*l tentacle sulxylindrical, not divided. 

h. Fins unsjiotted; Rupruorbital spines 2, with generally a tentacle iK'tween them; a spine in middle of forehead. 
r. Supcn'iliary edge raised. 

d. T'i»p*T parti* greenish-black, with a scries of undulating blackish stripes running from najH' l>ackward; a similar 
series l)ctweon eyes and across face; an ocellated black spot above pectoral; a larger one behind pectoral; an 

ocelluted siM)t on each side of dorsal, and an elongated spot behind each of ventral antennse »fjyrjtjl 

dd. ITpper i»arts plain, without series of lines; sfiots as in C. tchorpfi gpimmtM 

ddd. Upp<*r i»arts covered with black, hexagonal reticulations anlillarum 

cc. Superciliar>' edge not raised; upper parts with numerous black dots, some with bluish centers; a black spot in 
middle of nape: a large kidney-shaped spot above pectoral, and a subtriangular blotch before and along ba.«(> 

of dorsal fin; a series of antennae along lower part of side aniennatus,290 

Chilomvctervs: 

aa. Nasal tentacle flattenwl, diWded; fins spoited with black; supraorbital spines 8, feeble, none on forehead. 
c. Supraocular cirrus well developed; upper parts densely covered with small, round, blacki.sh spots; a large black 
blotch before and around dorsal, another on each side above gill-opening and pectoral; spines short, compressed, 
anterior root flat longer than the others aUnga 

230. Chilomycterus antennatus (Cuvier). ISpimj Puffer, 
(Plate 42.) 

Spines stn>ng, but short; 2 above orbit, 1 more or less jirominent in the middle of forehead. 
Superciliary edge not raised; generally a tentacle l>etween superciliary spines. Tentacles along lower 
jmrt of side, 1 on each side and in advance of anal fin l)eing especially develoi>ed. Tail spineless, but 
rof)ts of one pair <>f spines rt»a<"hing across liehind dorsal fin. 

A black spot in middle of najH.*; a large kidney-shajiCMl sjK^t above i)ectonil, and a subtriangular 
blotch l)efore and along base of dorsal fin; generally a small black spot below eye; some or all of these 
s|)ot8 e<lge<i with lighter; upfK^r and lateral parts with numerous black dote, some with a bluish pupil; 
alxlomen brown; fins unsp>otted. 

In an example '^ inches long, obtained at Mayaguez, and fn>m which plate 42 in this volume was 
ma<le, the general color is a light-l)rown, somewhat darker on back and under parts; a large grass- 
green blotch on CK'ciput, a similar oblong one al)ove ba«<t? of jK'ctoral, and another on back acn.»ss Iwu^e 
of dorsal fin; back, head, and side with numerous small, roundish black sjjecks; iris yellow, pupil 
pale-blue; lins all pale-blue or grt*enish-blue. 

West Indies and ranging southward; rt.HV)r<le<.l from St. Croix, Jamaica, Porto Kico, an<l Cape of 
G(M»<i IloiH'. U'Hgth S in<hes. One si)ecimen seined at Mayaguez and one taken at San Cleronimo. 

Ih'ulnu 'fit' nnntti^ ('nvitr. Mt*m. Mus.. IV, 131, i>l. 7, \x\H. 

t'hUniioirtt nis jmnrticulnluH Poi'V, Anal. Hist. Nat,, :il('). IHHI, Porto Rico. 

ChiloiiiycUrus ankniiaiuj', Jordan d; Evermann, 1. c, 1750, 18U8. 
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Family LXII. SCORP^.NID^:. The Rock-fishes. 

Body oblong, more or le«M (•(>uij>iv«4ed, head larj^e and with one or more pairs of ridges al)ove, 
which usually tenninate in npines. OiktcU; UHually with 2 spinous j^rocesses; preoi)erde with 4 or 5. 
Mouth terminal, usually large; with villiform teeth on jaws and vomer, and usually on palatines. 
Premaxillaries prr)tractile; maxillary broad, without supplemental bone, not slipping under preorbital. 
Gill-openings wide, extending forward )>el<)w; gill-membranes separate and free from isthma«, usually 
no slit behind fourth gill. Scales ctenoid or sometimes cycloid, usually well develoj)e<l, sometimes 
nearly obsolete. Lateral line single, continuous, concurrent with back; a narrow bony stay extending 
Ijackward from suborbital toward preoix^rcle. Ventral fms thoracic, of normal j>ercoid form, i, 5, 
rays branched; dorsal fin continuous, sometimes so deeply notche<.l as to divide it into 2 parts, with 8 to 
16 rather strong spines and about as many mil rays; anal rather short, with 3 spinels and 5 to 10 soft 
rays; soft rays in all tins brancheil, except some or all of rays of pectoral; pyloric ca?ca in moderate or 
small number (fewer than 12) . Pseudobranchiai large. Air-bladder usually present. Actinosts moderate, 
inserted on posterior edges of hyiwrcoracoid and hypocoracoid; ribs borne on enlarged pleurapophyses. 
Post-temporal bifurcate, nonnally connecttnl; niycKlome more or less developed. 

The Scorpnmidn' are a large and very interesting family of about 30 genera and more than 
250 species inhabiting all K»as, but especially abundant in the temperate parts of the Pacific Ocean, 
where they fonn a large j)roportion of the fisli fauna. They are non-migratory fishes, living alxiut 
rocks. Most of them are of large size and many of the sjiecies are used as food, though scmie of them, 
particularly species in the genus Sf'or/).rnny are in nnne X)laces regarded as being i)oisonous. Whether 
there is any goo<l reason for this Ijelief has not })een demonstrate<l. Many of the sjyecies of this family 
are Oviparous, the young being produced after reaching considerable size. 

a. Dorsal Hpines 12; vertebrae 10 + 11 - 21. 

b. Palatine teeth present; anal niys usually ni, r>. 

c. Bone8 of head scarcely cavemou^i; (xxiput with 2 pairs of spiucs; scales ctenoid or i>rovidefl with dermal flaps. 

d. Pectoral with some of its median rays mon? or less ))ran('hcd. 

f. Scales on top and sides of head ctenoid; cranium much as in Sihaitlrxlr», the armature moderate HELicx)LENr8 

ce. Scales on top and sides of head cycloid or wantins; cranium with many spines Scorpjksa, 128 

dd. Pectoral rays all simple; head more or less scaly, the scales ctenoid Po.vriNi's, 129 

ce. Bones of head with large muciferous cavities; occiput with only 1 pair of spines; scales cycloid; pectoral rays 20 or 
more; head scaleless al>ovc: no groove at occii)Ut; some of the i>ectoral rays branched Petarciies 

OenuB 128. SCORPiENA (Artedi) Liimaens. The Scorpion-fishes. 

Body oblong, s<^>mewhat compresse<l. Head large, not much compressed, nake<l al>ove, and more 
or less uneven with s])inous ridges, often with dermal fla]KS. Mouth large, with l)andsof villiform t(?eth 
on jaws, vomer, and palatines. Scales mostly ctenoid, of moderate si/A*, often with skinny flaps. Dorsal 
fin with 12 stout spines; anal with 8 spines, sec<nid commonly the longest; i)ectoral large, rounde<l, 
baae usually procurrent, some or all of upper rays divide<l, lower simple; ventrals inserted behind 
pectorals. No air-bladder. Vertebni' 10 ; 14=24. SjK^cies numerous in the tropical seas; fishes of 
suigular fonna and bright col(>rs; the variation in squamation and armaturt^ very great, but, as in most 
similar cases, it is not ea.sy to tin<l definite diameters for subdivision. 

«. Breaht scaly. 

b. Occlpnt with a distinct quadrate pit. 

c. 8upra(K'ular tentacle less than twice diameter of orhit. 

d. I>orsaI raysxii,9. 

e. Top of head scaleless, 3 small spines on suborbital carina afKtfMzH 

ee, Topofhea*! not wholly scaleless, interorbital space iTuompletelyscaleil: sulK)rbilal carina with 6 spines. crisinUila- 

tid. Dorsal rays xii, 10. 

/. Anterior border of orbit with no distinct pit 1k»1ow it. 

p. Suborbital stay with 3 distinct spines; third anal spine longer and stronger than second. 

h. Axil pale, with small dark s|>ots; In^ly with a few large, dilTuse dark six)ts brnfilim^fs, 231 

hh. Axil pale without spoU; b<Hly and head with numenum small milky-white spots alhijimbrin, 232 

gg. Suborbital stay without spines; cheek more or less scaly ; second anal spine longer and .stnmger than third, benjii, 233 

ff. Anterior border of eye with a distinct pit between it and sulK>rbital stay. 

t. About 30 scales on lateral line, most of scales with dermal flaps; supraorbital flap large, longer than eye; axil 
black. \*ith large white spot**. 

j. Color rather pale or reddish; interorbital area narrow; occipital pit deep jtlumicri,^X 

cr. Supraocular tentacle more than twice diameter of eye; 11aj>s<m lateral line longer than eye; .su!M»r!)ital stay with a 
small spine near Its center, another at its iM>stcrior end; axil gray with many small white HiK»tH . . grandicoruiit, 235 

66. Occiput with only a very shallow dejjre.ssion or none. 

*. Pe<*toral with but 2 !>ranched rays; no pit at occiput inrrmis. 

F. C. B. lyuo— 18 
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231. Scorpaona brasiliensis Ciivior ^ Valen<*ii;niie8. 



llc>a<l 2.«; deptii 2.m tu 3; orbit 4 in h«wl; D. xii, 10; A. in, 5 (5.5) ; transvt^nk* mws of Hcalefl 
(ol)li<jiie) alK)ut 25 to 'M\ (verti(ral) 60 to (50; tulK»« 25 to 30. B<xiy short, compn^HSCHl, profile cHiiivex, 
(h'pth of caudal iHHluncle a little lesH than 4 in hea<l. Hea<l conipreswMl ; int(»rorbital (<i>ace nam»w, A 
little more than half orbit, al)oiit 7 in head, deeply conclave, <le(»peHt l)etwtM»n preixnilar Hpinen, an<l 
with 2 marked longitudinal ridges on frontal l)one«, i)aral1el with mipnux^ular ridgefl; a <leep pit At 
(Mfiput, deepest In^hind, its anterior side sloping Imck from the l)aae of coronal (tympanic) Hpinen, its 
posterior side nearly vertical; preo(!ular, supraocular, postoi'ular, and con>nal (tympanic) Hpim»» 
moderate, parietal and nuchal spines sharpest, their ridges thin and sharp, exocttipital f«pine«i and 
ridges present; spine l)etween orbit and occipital small, not bifi«l. Preorbital very broad with 2 Hharp 
spines, no pit In^ween anterior inferior })order of orbit and suborbital stay, latter low, witli 2 or 3 
small spines; uppermost preopercular spine much the longest, a small spine at its base, others very 
small or almost obsolete; oi)ercular spines rather small, with not very prominent ridges; all ridgen of 
head less prominent than in Scorpama plnmieri. Jaws equal, lower with small symphyseal knob; 
maxillary reaching posterior e<lge of pupil, about 2.25 in head; teeth on jaws, vomer, and palatines in 
rather narrow bands. Pseudobranchite reac^hing down nearly to epihyal bone; gillrakers short, com* 
pressed, alx)ut 7 on anterior limb. Dorsal fin deeply not«'he<l, membrane reac^hing halfway up twelfth 
spine; dorsal spines slemler, low, the longest, equal to maxillary, about 2.25 in hea<l; soft rays higher, 
alx)ut 1.75 in head; anal spines graduatwl, scH-ond a little the thickest, soft rays 1.6 in head; caudal 
tnmcate or very slightly rounded; pectoral reaching beyon<l origin of anal, a little shorter than head, 
its base not procurrent, 10 lower rays slightly thickene<l, exserted and simple, upper rays (except 




Fi«. 81. — Satrp)£na brasilicTHfis. 

uppermost one) branche<l; ventrals reac^hing beyond vent, last soft ray attache<l to iKKly for three- 
quarters of its length by a rather broa<l mem})rane. Supraocular flap long and slen<ler, longi>r than 
orbit, a little more than 8 in head; pre<K'ular flap small; flaps at l)ase of spines of preorbital and lower 
spines of preopercle, small ones on ch(»ek, membrane of spinous dorsal, and on many of scrali^ of 
Ixxly; larger flaps nn lateral line and along l)ast^ of dorsal fin. Scales large, rather smooth, with 
membranaceous e<iges; a few rudimentary scales on front and flap of opercle, on preofiercle, and lower 
part of cheek; breast with small s<rales. 

Color: Dusky-olivaceons or brownish, whitish Iwlow; a few large diffuse dark siK)t8 on side above, 
nearly as larjre as eye; |M)sterior part of ea<h scale darker, giving a slightly speckle<l appearance; axil 
piile, with small dark sfKits, which are also sparsely presi'ut along lower fwirt of side; jK'ctoral mottlwl, 
faintly baiidiMl, the lower i>art paler; H|)ii)ousan(l soft don^al and anal irregularly marbled; caudal with 
mtMlian and terminal blackish ban<ls; ventnils <lusky at ti]>; side of head dark with some small darker 
siM)ts; snout, inter* )rl)ital space, and tip of maxillary dark, faintly marbled; un<ler side of iiead whitish 
or marbled with brownish; peritoneum white. 

This siMM'ies ranires fnun the South Atlantic and (lulf <oasts of the Unite<l Stati's to Brazil. It has 
In-en rerorded from Charlestfui, S. (\, Indian Hiver, Hiscayne Hay, Key West, Pensacola, lVnsa4."ola 
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Snapper Banks, Egmont Key, lioca (JraiHlc, Jamaica, and Rio Janeiro. The eollectionn fnmi Porto 
Rico contain but a single siKHMnien, 2.75 inches lonj?, taken in the seine at Palo S<h'o, January 16. It 
differs somewhat from larger exani])les in having the second anal spine stronger than third. 

Seorpstna hnvfilUnvsui Cuvicr & ValeiicieiiiM'?*, Hist. Nut. Poiws., IV,:«)5, 1829, Brazil; Jordan &. Evermann, I.e., 1842,1898. 
Scorpxna gtearwn Goodc & Boan. PrcK,'. U. S. N. M. IWJ, 121 , Peiisucola, Fla. 

232. Scorpaena albifimbria Kvennann & Marsh, new spi»eies. 

Head 2.1; depth 2.4; eye 3,8; snout 4.25; maxillary 2; mandible 1.9; interorbital 7; preorbital 
6.5; scales 7-45-15, about 21 ix>rt^; I), xii, 10; A. in, 5; iRvtoral 19. BfKly very short; head heavy and 
broad, width 1.6 in its length; snout broad and short; profile rather evenly eurve<l from tip of snout 
to origin of dorsal fin; occipital pit shallow but distinct; interorbital space rather broad, shallow; no 
pit below anterior jiart of eye; mouth large, maxillary n^aching posterior border of eye; spines of head 
strong; supraocular ridge moderate, a strong i)re(xular spine and two smaller supracK'ular ones; coronal, 
poetocolar, nuchal, parietal, and exoccipital spines strong; oiHjrcle witli 2 spines, lower terminating a 




Fio. i^2.—Srftrppnia alhifimhria, 

strong ridge; 4 preopercular spines, ti[)|HTinost strong, with a small accessory spine on its base; sul)or« 
bitai stay prominent, with 3 evenly s|)a('e<l, strong spines, in line with tipyn'r [)n^)percular spine; nasal 
spines ol)Scure; i>nM)rbital with 2 broad, l)lunt spines. Cephalic filaments mo.*<tly long, but slender, 
nasal pair short and broad; prcocular pair lonjr, greater tlian eye; supraocular pair slender, alxuit iMpial 
to eye; a few small <lennal flaps Ik'Iow suborbital stay, and a very bmad one on lower wlge (»f preor- 
bital continuous with skin of the 2 preorbital spines. Scales small, scarcely ctenoid; scaling of head 
obeaire; dennal flaps numerotis, largest along latend line. Fins large; l(»ngest dorsal sj»ine 3 in head; 
longest ray 2.9; sei'ond anal spine 2.1, longer and somewhat stronger than third; longi^st anal ray 2.1; 
pectoral reaching origin of anal, \A\\ ba*^* broad, 2.5; third, fourth, fifth, and on one side sixth rays 
branched, others undivi<UMl; ventnd 2.2; cau<lal l.H. 

Color in alcohol: Pale-rosy, with tlark dti.'^tings on hc»a<l, humeral n»gion, back, and side; top and 
sides of hea<l profusely coven^l with fine milky-white s|HM'ks; similar spots on Ixnly, but less numennis; 
dennal flai>s cm head and lK>dy all milky-white; under part of hea<l white, a largtj rosy blotch at }>ase 
of fourth to seventh dorsal spines; «lorsid rosy, richest im soft |M)rtion; anal jwle, with some black on 
membrane l)etween first and second spines; caudal pale; pt'ctoral rosy, with dark dustings arouml 
margin; axil pale, without spots; ventrals pale, dusky at tips. In life the rosy color was doubtU»s^' 
much more evident. 

This siKH*ie8 seems quite distinct from any previously known speci(»s of Scori^srrui. Its most 
characteristic features are the numerous milky-white si)eeks and dermal flajis. The only siHX'imen 
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ohtuiiRMl is tlio tyiH» (No. 495,S2, U.S.X.M.), 1.75 inches lonp, taken in tlie tangle February 8 at Fii«h 
Hawk Htation (J()iW, off C-ulel)ra Inland, 5.25 niile« wmthwest of Culebritaa Light-house, in 15 faftthoous 
on live coral bottom. 

Albim, white; Jimhrin^ Hap. 

233. Scorpsena bergii Kverniann <& Mareh, new H|)eci(«. 

Heail 2.4; <lepth 2.7; eye «S.5; Hnout 4.K; maxillary 2.4; mandible 2; intcrf>rbital 6; preorbital 
6.5; O. XI, 10; A. iii, 5; jK^ctoral 17; flcales 9-:^H-15, alK>ut 22 pores. Baly short and Btf>at; liewl 
short and bntad, width 1.4 in it8 length; Hnout Hhi)rt ami broad; cephalic spines and ridges prominent; 
Fupnux'ular ri<lges strong, with 8 Hpinen; interorbital gmove deep, its 2 ridges very low; a pair of 
^:tn>ng nanal Hpinc^s; oiripital pit dc*ep, a dt^p tranpver8(^> {)OHtoou1ar groove crossing occipital pit; 
a Hinall H)>ine at each anterior angle of pit and a larger one at each posterior angle, back of which if*, on 
ea(*h Hide, a Hinaller npine; a poi)t4K>uIar and 2 Hmall humeral spines; opercle with 2 strong flat spines 
an<l 2 short blunt <mi*H l)elow; preoi>er(rIe with 5 blunt spines, upper one lai^gest and with a mnall 
accessory spine on its lMu*e; no pit 1h»Iow antt»rior part of eye; suborbital stay strong, without any 
spines except tenninal one at po><terior end; i)reorbital w^ith 3 blunt spim^, 2 of them ohHCure; 
maxillary bmad, reaching )»ast pupil; <'ephalic filaments sliort; a i>air of short nasal cirri, a small |iatr 
on anterior i»art of supra<K'ular ridjrc* and a larger pair on posterior part of same ridge; preorbital with 




Fio. K^—Scorpotna bergii. 

2 flat flaps, anterior the smaller; dermal H&im on Ixxly few and small, a series of 7 or 8 along lateral 
line; fins high; <liHtanre from snout to origin of dorsal 3 in body; first <lorsaI spine 1.5 in second, 
which equals eye; fourth spine long(^t, 2.6 in head; longest florsal ray 2.75 in lu^ail; first anal spine 
1.75 in se<'ond, which i.s 2.2 in head; third anal spine weaker and somewhat shorter than sct'ond; 
longest anal rays 2.5 in hea<l, i>ectoral brrmd, its l>as4^ 3 in head, length 1.6; tips of rays nearly reaching 
anal; ventral 2 in hi^l, n.>aching [>ast vent; t'audal 1.8 in hea<l. 

Color in alcohol: Dark-grayish on IkwI and IwKly, un<ler parts jwler; a broad black l)ar crr^ssing 
iMxly U»twi»en soft <l(jrsal an<l anal an<l exten<lin^r across these fins; caudal iHKlunch' pale, with a narrow 
black Iwir at Iwst^of lin; dorsal jrnivish niottltnl with black and white, a large nmnd black siw^t l)etween 
third an<l seventh si)irH's; soft dorsal with 2 or 3 broad bla<'k bars with pale interspaces; anal jmle at 
Iwise, with a ivw dark spots, then a pale bund, next a broa<l black ban<l contiinioiis with that on Uxly, 
then a hrnu<l white ban<i, fo|]owi'<l by another blackish bar, tip of tin white-ed>:t'<I; ptrtoral jrniy, erosse*! 
by 3 blackish bands; axil pale, with r> «>r (J lanre nunul brown spots; ventral pale. 

This siKH'ies MHMns relate*! to S. pdmiox'! C'nniier, Imm Panama, but differs in many iin|K^rtant 
ri'sjKM'ts, notably in the fewer peetunil rays, the greater len^'th of tin* |M«etnral, arjd the <-o|nr. The 
prt»senceof but 11 dorsid s])ines« instea<l of 12, the usual rnnnlxT, may In.- merely an in<lividnal variation 
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and of no specific value. It is known only from the type (No. 49533, IT. S. N. M.), 3 inches long, 
obtaine<l at Mayaguez, January 20, and one ootyi)e (No. 813, U. 8. F. C.), 2 inches long, seined at 
Culebra Island, February 11. 

Named for Dr. Carlos Berg, director of the National Museum of Buenos Ayres, in recognition of 
his excellent work on S<juth American fishes. 

234. Scorpcena plumieri Bloch. Bascado. 

Head 2.25 to 2.5;, depth 3; eye 5; snout 3.75; maxillary 2; mandible 2; interorbital 4.75; preor- 
bital 5.5; D. xii, 10; A. iii, 5; scales 8-40-16, alK)ut 25 {MDres. Body short and thick; hea<l irregular in 
form, with many grooves and pits, and numerous fleshy flaps; a large, <leep (juadratt^ pit on occiput; a 
large, deep pit below anterior part of eye, Ix^tween it and front ot suborbital stay; supraocular ridge 
with 2 long flaps, posterior one broadest, each nearly twice length of eye; anterior nostril with a double 
fringed flap, about two-thirds length of eye; a pair of simple, slender tentacles on snout, each somewhat 
longer than eye; 3 or 4 flaps on edge of preorbital; numerous other smaller, shorter flaps along eclges 
of opercle and elsewhere about head; jiarietal, nuchal and exm-cipital spines present; suborbital stay 
inith 3 or 4 sharp spines; preopercular and opercular spines moderate, bluntish, a smaller spine at base 
of upper preopercular spine; occiput with 2 pairs of spines; a few st*ales on preopercle and opercular 
flap, head otherwise scaleless; maxillary lonj; and broad, reaching to {x>sterior border of eye; lower jaw 
included; breast covered with small embi'dde<l scales; scales al IxMly large, thin, firm, many of them 
with membranaceous flaps; lateral line with a series of fleshy flaps; dorsal low, longest spine 2.6 in 
head, longest ray 2.6; first anal spine short, second much stronjrer and somewhat longer than third, 
2.5 in head; longest anal ray 2.2; pectoral broad, procurrent, reaching about to anus, 1.4 in head, upper 
rays branched, lower simple, tips free; ventrals n»aching anus, 1.9 in head, equal to caudal. 

Color, highly variegate<l and subject to much variation; sand-color, with 2 broad, blackish 
shades on Ixxly and 1 on head; Ix^Uy purplish; lower parts of hea<l finely speckled in all shades of 
light, dark, and pearly bluish; upper parts covered with whitish cirri profusely speckled; surface 
appearing as if covered with sand; eye with radiating? dark spots; dorsal (*overed like IxKly with some 
well-marke<l whitish spots; dark h^ud of body passinj; on to soft dorsal; caudal variously mottled, with 
3 pale and 3 black Imnds; anal whitish, variejrate<l with re<ldish and black; ventrals similar, with more 
maroon-red; j^ectoral still more variepited, tip scarlet-sliade<l; inside of {)ectoral largely bright-yellow, 
then blackish, tinged with cherry-red; axil jet-black, with large, round, white spots, not fading 
in alcohol; lii)s barred with black an<l whitish; branch iostegal membranes and angle of mouth bright- 
yellow; j)eritoneum whit<». 

The rascacio is found from southern Florida to Hnizil; it is conunon among the Florida Keys 
and has l^een reconle<l from Clearwater Harbor, the Tortupis, and Key West. It was obtained by 
the Nutting expe<lition off Key West in 60 fathoms. It is known also from Jamaica, Cuba, and 
Martinique, and Porto Rit^n specimens were obtained l>y us at San Antonio Bridjre, Mayaguez, Puerto 
Real, Guanit«, Ponce, and Ilucares. It is, next to *S'. (jnnnliroruii^, the most abundant species of the 
family in Porto Rican watt^rs. It reaches a length of a foot or more. 

The above description is bascnl ui>on a s|H^cimen 10 inches lonjr, from San Antonio Bri<lg«». 

Scorjwma ;>/Mmi/r/ Blooh, Nya. Handl. Stockh.. X. 234. 17W. Mjirtmi«nio. 

Sct>rpiena bn/o Ciivier & ValencienncM, Hist. Nal. Poiv^. IV. M». 1X2*), Martinique: INn-y, Fauna IMierto-Riquefia, 323, 1881. 

Scarpaetia ra^rncio Pocy, Synoiwis, 303. 18(W, Havana. 

Seorpmui plumieri, Jonlan & Evemiann. 1. c. 1848. 1898. 

235. Scorpcena grrandicomis Cuvier & Valenciennes. Bancacio; Lion-fish. 

Head 2.5; depth 2.6; eye 4; snout 4; maxillary 2.2; mandible 1.75; interorbital 5; preorbital 
6.75; D. XII, 10; A. in, 5; P. 17; scales 9-40-15, al>out 28 i)ores. Body short, more compressed than 
in S. plumieri; head rough with many spines and ridges; a deep quadrate pit on occiput; a shallow 
suborbital groove but no pit at its anterior end; interorbital groove det^p but narrow; suborbital stay 
not strong, with 1 small spine near its mi<ldle and 1 at its posterior end; supraocular ridge with 
1 strong spine on posterior portion; 2 spines on side of nape at i>osterior angle of pit, the anterior 
with a fringed filament; below these, 8 other spines in an irregular row; oiKJrt^le with 2 flat spines; 
preopercle with 3 fiat spines, the one at angle strongest, and with a supplementary spine on its base; 
a pair of short nasal spines; supraoi'ular filament long, bn)ad, and fringed, more than twice length of 
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eye; a Hhort lilainont on front of mipraocular ri<lg(> and a Humll one on upper part of eye; ant«»ri4>r 
nortril with a nhort fringe; a i»air of nhort filaments at tip of wiout; 2 or 3 short, broa<l, dark fla|>H on 
clurk and otliern on variouH part^ of liead; don^al hi^h, lon^^>Ht H]>ine 2 in head, e(|iialing lon^wt ray; 
first anal spine short, lew than half HtM!r)n<l, which in sli^^htly longer, but much Htmnger, than thini, 
1.9 in head, (»r tHjualing longest anal my; {Kjc'toral broa*!, width at Iwse 2.5 in ht»a<l, length 1.2, uppt»r 
rayn but one <livi<UMl, lower Hiniple, their tips free, longest ray rea(*hing i)ast origin of anal; ventnilj» 
shorter, l)anily reaching origin of anal, 1.0 in head; (*audal 1.5 in hearl. 8<!ales smooth, thin, and 
firm; a seri<»H of very large dennal flajw along lateral line and smaller flai>H scattered over b<xly; a ft'W 
emlHMlded scales on che«'k and oiKircle; bn^ast nulled. 

Color in life variable. Three examples, taken at San Antonio Bridge January 14, were dencTi fieri 
as foll<»ws: B<Hiy dark-brown, inclining to brick-riMl; l)elly pale-rtnldish; top and siden of head olivo- 
brr»wn; <lorsal bn)wn, soft iM)rtion palest; caudal nMldish-brown, crossed by 2 narrow pinkish lian*; 
anal bn»wnish, a large bla<rk blotch near l>ase of rays, th(»n a broad whitish liar with re<ldish bloU'htv, 
next a seriw of 5 black sjwta on rays, then brown, ami last a i)ale border; i>ectoral brown with a 




Fig. 84.— .SrorpiTWrt grandiromi*. 

narrow jmle lK)nler and 2 irregular dark crowbars separating lighter-brown, central portion of fin 
with light wjish of old gold; axil ])ale-grayish with numerous small white sjxits; similar but larger 
spots uixm branch iostegals; lower jaw greenish, with series of white blotches; ventrals i>ale at baM% 
tlien .*{ oblong black blot(!hes on middle rays, Ix^yond which is i>ale-brown with pale Inirder. Two 
other examples taken at same time had Ixnly ])rownish, Iwlly rosy; luwl m(»ttle<l-brownish; dorsal 
brown, soft i»art i>aler; cau<lal iwilc with 2 broad brown Iwirs; ventrals rosy at Itase, dark at tipn; 
jKH'toral yellowish-brown, with black on tijw of upper rays and a black blotch at liase of lower rtLVv; 
o<'ular cirri bniwn. 

The lion-fish ^)ccurs fn>m the Florida Keys to Brazil, and has }x?en recorded fnim Key West, 
Havana, Santo Domingo, Porto Kico, Jamaica, and Martinique. It is the most abundant species of the 
family alwmt Porto Hico, our collections containing numerous si)ecimens from San Juan, San (reronimo, 
Aguiulilla, Mayagu<»z, Puerto Real, Ensenada del Bocjueron, Guanica, Ponce, Ilucares, and Fajanlo. 
While Srnrftirna pltnnirri is often found in water of considerable depth, this siKi'ies frequents shallow 
water among algjc, where, tm account of its n-markabh' protective coloration ami long alga-like 
lilaments, which are also in tlu^ nature of protective mimicry, together with the rough annature of the 
head and its [M>ison spines, it would S(*em extraordinarily well protectCMl. It reaches the length of a 
f«M»t or U'ss ami is of striking api>eanince, much tlreadeil by the tishermen, who pronounce it **muy 
mal«)" and can not Ik' induced to touch it. 

.Sfr»r/>.i»'f tjimvlirnniia Ciivior i^ Viili'iUMoniH«>*. Hist, Nat. r«»i»-s.. IV. :WX». lvj<», Martiniqno, Tortn Kico, HitvanH. 
Santo I><»niimfo; Puvy. Fauna riu?rt<»-Iii<iinriu, :5'j:i, ISSI: SlJihl. 1. c, T*miim1 li;i. ISS^: .Ionian A: Evermann. I. v.. 
liOU. lsy{>. 
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Oenas 129. POKTIHUS Poey. 

This genus differs from Scorpsma cliiefly in having? the pectoral rays all simple and only their 
tipe free; anal with 5 to 9 rayt?; sulK)rl)ital keel <'oinpostHl of 8 or 4 distinct, differentiated spines, 2 
prominent retrorse spines on each pn^orlntal; no pit at <K'ciput; scales ctenoid; cheek and opc^rcles 
usually scaly; pec^toral not pn)curront. The American s|M'cicH all have I), xii, 10; A. in, 5. Of the 
seven known American s{)ecies only two were obtained in Porto Rico. 

n. Base of perioral broad, fin fan-HhafuMl. 

b. Snout naked abovo, as i.s inton)rbital space. 

r. Eleventh dorsal spine nearly as Umjj as turlfib. 

d. Kye small, 4.1 in head hcanorum, 236 

(Id, Eye larger, 3.4 in head vtacrolrpits, 237 

cc. Eleventh dorsal Kpine half as lonj? as twelfth. 

r. Eye 5..5 in head; maxillary' reaehin^^ t\v<>-thinis noross eye; head 4 in total length; spinous dorsal low; pectoral 

pointe<l; supraorbital tentaeler>in total lonKth; ninuine, without marblings cnMor 

ee. Eye 4 in head; maxillary reaching antfrior tliird (»f <»rbit; .spinous dorsal higli; pectoral n)un<led; carmine with 

vertical rasy bands pttllux 

66. Snout fully scakHl above; iutcrorbital spare witli few scales top of lu'nd otherwiw^ entir(«ly scaly rathbuui 

aa. Base of pectoral narrow. 

/. Head without filaments; nape and lo[) of mmmh sealy: vnitrals rt'uchiiiK vent. Pectoral rays Hi Urtu/UqnnUi 







Fio. s,'!. — hnitiniis Imniontm. 



236. Pontinus beanorum Kvcrinann ik Marsh, now species. 

Head 2Jy; depth .^.5; eye 4; .'iiiout 4; maxillary 2.4; mandihle 2.2.5; interorbital 9; preorbital 
6.2; D. xii, 10; A. iii, 5; 1*. 1(5; wales 7-3(>-ll, alvmt 24 pore.**. Body short and stout, hearl heavy, 
its width l.() in its length; snout moderately long, broa<l; ]>rolile regularly curveil from tip of snout to 
origin of dorsal; occiput sc*arcely depres.se<l; spines (»f head much as in P. iimrroU^iH, hut smaller; a pair 
of small nasal spines; supraocular ridge with :} spines, first at anterior end scarcely iwrcx^ptible, the 2 
others near posterior end, each short and weak; postocular, tym})anic, jmrietal, and nuclial spines present 
but short; 1 paroccipital and 2 humend spines prest^nt, all small; 2 stouter, flat spines on opercle, lower at 
end of a low ridge; 4 i>reoper(ular sj)ines, upper largest an<l with a small a(*ct»ssory spine on its base; 
suborbital stay strong, with 4 spines, first small and indistinct, near anterior end, second under ante- 
rior edge of pupil somewhat stronger, third under ])osterior e<lge of eye and last at end of stay, thinl 
and fourth about ecjually strong; i)reorbital with Abroad, blunt spim^; no occipital pit; no pit below 
eye; interorbital narrow, a central groove, between which and each supraocular ridge there is a small 
sharp ridge; premaxillary broa^l, reaching middle of eye; nai^s opercle, an<i cheek scaled, rest of 
head naked; scales of body moderate in size, firm, ctenoid; breast scaly; heail almost without cirri, the 
only ones being a pair of small internasal tilaments, a \mT of small supraocular ones, and a cluster on 
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e<1^' of sii))orbita1; no (Icrmal flaps on scales; teeth in villiform l)and8 on jaws, vomer, and palstiiMS; 
aiittTior nostril tubular, with a rather broad fringe<l flap; distamie l^etween anterior noHtril «nd eye 
gri'Uter than interorbital nidth; distance from tip of snout to origin of dorsal twice length of maxilhiry; 
first iiornal spine 1.6 in second; fourth dorsal spine al)out 3.5 in head, penultimate spine 5 in head, 
liuvt alx»ut 4, or al)out twice lenjrth of first spine; longest dorsal ray 2 in head; flrat anal spine very 
short, al)out 7.5 in hea<l, 8e<ron<l about 3 times length of first, 2.6 in head; third somewhat shorter 
iind much weaker than second; jHJctoral base not so broa<l as in P,macr(tltT)iSf 3.76 in head, rave all 
Himple, n*aching origin of anal, 1.6 in head; ventrals shorter, their tips scarcely reaching vent, 1.6 in 
head; (raudal 1.7. 

Color in life: Back and top and sides of head pale-rosy, with irregular brownish markings; lower 
I^arts of head richer rosy; Ixjlly white, with some rosy; dorsal pale-rosy, with a series of laiye irregubu* 
brownish spots along outer Iwnler; soft dorsal with broMTiish spot; caudal pale-rosy, upi>er half with 
brown H)x)ts, lower half plain; anal rosy, dark at tip; pectoral and ventral rosy, blackish on outer portion. 

This si)ecii^ resembles P. mdcrolepiSy from which it differs in the much smaller eye, longer ftnout, 
fewer and smaller cephalic cirri, somewhat 8mo<jther head, narrower pectoral, and the ver>' different 
coloration. The only example obtained is the type (No. 49534, U. S. N. M. ), 5.5 inches long, taken 
in the l)eam trawl January 13, 1899, at Fish Hawk Station 6050, 1.25 miles northward from theentrance 
to San Juan Harbor, in 91 fathoms. 

This interesting species is named in honor of Dr. Tarleton H. Bean, director of forestrj' and 
fisheries of the United States Commission at the Paris Exposition of 1900, and his brother, Mr. 
liarton A. Bean, acting ('urator of fishes in the U. S. National Museum, in recognition of their valuable 
services to American ichthyology. 

237. Pontinus macrolepis Goode & Bean. 

(PLATE 43.) 

Head 2.2; depth 3.25; eye 3.4; snout 4.5; maxillary 2.4; mandible 2.2; interorbital 10; preorbital 
9; scales 6-35-10, about 22 pores; D.xii, 10; A. iii,5; P. 17. Body short; head laiige, its width half 
its length; snout short and broad; profile not much arche<l; occiput not depressed; intemrbital groove 
<leep, a slight ridge on each side at base of supraocular ridge; no pit under anterior part of eye; 
spines of head strong; a pair of moderate nasal spines, 1 at anterior end of supracx;ular ridge and 2 
stronger ones near its i>osteriorend; postocular, tympanic, nuchal, and {)arietal spines stn>ng; 1 paroc- 
cii^ital aiul 2 humeral spinels present; 2 flat, stout, oi)ercular spines, and 4 on pn»o|)en*le, upi>er one 
strongest and with an accessory spine on its Iwists sul)orbital stay prominent, with 3 strong spinra; 
2 strong spines on preorbital, each diretrte<l backward; scales strongly ctenoid, rubbing off easily; 
nape, open'les, and cheek 8cale<l, rest of head naked; breast with small eml)e<l<led scales; c(*phalic 
tentacles mo<lerate,a short, broad nasal pair; a slender one at preocular spine, and a longer one, alxmt 
2 in eye, at supra<H*ular spine; another small pair on nape an<l 2 small filaments on preorbital; distanccv 
from tip of snout to origin of <lorsal twice length of maxillary; first dorsal spine about three-fifths of 
stM'ond, third longest, 2.4 in head; longest dorsal rays 2.5 in head; eleventh spine al)out 4.5 in head; 
twelfth 3.75; longest dorsal ray 2.5; first anal spine about 3 in second, which is 2.6 in head an<l longer 
an<l stronger than third; longi»st anal ray about 2.4; pectoral rays all simple, scarcely reaching anal, 1.5 
in head; ventral shorter, 2 in head; caudal 2.1. 

Color in life: Pale l)elow, re<i<lish al)ove; body with about 6 vcrti(ral bars of deei)er red reaching 
to lateral line or Inflow; head chiefly re<l, iris gray, up|>er and lower e<lgt^ re<l, pupil black; dorsal 
with 2 li)ng rows of light-red blotches; i)ectoral with 3 V-shaixxl, vertical, light-n><l liars; ]nu^^ of 
ventral an<l i)ectorai nnhlish; caudal with 3 curveil, vertical, yellowish l>ars; a series of oblong rc<ldish 
sjxjts on (^Uilal membrane at margin. 

Hitherto known only from the type, a s|)eciinen 4.4 inches long, from <>ff Yucatan. Our coIUh*- 
tion contains a single si^ecuncn 5.5 inches long, dredge<l by the Fish Iltink at station (JO^JS, in 2lM to 
2.*>7 fathoms, in Miiyaguez Harl)or, 7.5 miles northwest from the Mayaguez <-nston»-honse. 

I'i/ntiuii.-t murroh i,i.< (Jo.mI.' iV: Bonn. Orrjinic IchthyDlopy. '257, (iK. 'J17, 1K0»;, lat. LNr .vy :'.(►" N.. ioiiij. k<; sV IV W.. at 
Allmtross stulioM 2:t')l, olT Vucatiin. in IW fjilh<nns: Jonluii iV: KviTiimim. 1. r.. l^.'^;, iv.w. 
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Family LXIII. TRIGLID^. The Gurnards. 

Body elongate, usually more or less fueiforai, covered with scales or bony plates. Head externally 
bony, entirely cuirassed with rouj?h, Ixmy plates, some of which are anniHl with spines; eyes high; 
mouth terminal or subinferior; premaxillaries protractile; maxillary without supplemental bone, 
slipping under preorbital; teeth very small, in bands in jaws, and usually on vomer and palatines; 
gills 4, a large slit behin<l fourth; pseudobranchife present; gillrakers various; gill-membranes free 
from isthmus. Ventral fins thonuMc, wide apart, separated by a flat area, their rays f, 5. Spinous 
dorsal present, short; mit dorsal similar to anal, which is without spines; ciiudal narrow, few-rayed; 
pectoral lai^, with broad base, with 3 lower niys detached, forming feelers. These free rays are used 
chiefly, in search for food, turning over stones, exploring shells, etc. Air-bladder present; pyloric 
caeca usually present, few in number. , 

Singular-looking fishes, found in all warm was, comprising 5 genera and about 40 species, some of 
them in rather deep water, these red in color, the others living about rocks. 

a. Palatines witfi teeth, 

b. Dorsal spines low, the longest usually much shorter than head; scales moderate, 50 to 80 pores .... Prionotub, 180 
66. One or 2 of the dorsal spines neatly elevale<i. alH)ut lus long as body; scales large, rough, the pores 40 .. Bbllator 
aa. Palatines toothless; scales small. 

c. Lateral line without enlarged bony plates Chelidonichtrts 

cc. Lateral line armed with a series of transverse lx»ny plates Trigla 

Genns 130. PRI0N0TTT8 Lac^pMe. 

Body subfusiform; profile of head descending to the broad depressed snout, which is much longer 
than the small eye; eyes close toj^ether, hij^h up; surface of head entirely bony, bones rough with ridges 
and granulations; scales on hoa<l few or nom^; j)reoi)er('le with 1 or 2 sharp spines at its angle; opercle 
with a sharp spine; nape with two stronj? spines; a sj)ine on shoulder-ginlle. Mouth rather broad; 
bands of small, almost granular, t^'cth on jaws, vomer, and palatines; gill -membranes nearly separate, 
free frcjm isthmus; gillraken^ rather long. Bo<ly covert^il with small, rough scales, which are not 
keele<l; lateral line continuous; scales on breast very small. Dorsal fins distinct, first of 8 to 10 rather 
stout spines, third usually highest, ))ut mostly shorter than hea<l; anal fin similar to soft dorsal; |)ectoral 
fin with 3 lower anterior rays thickened, entirely free from each other and from fins; ventrals i, 5, 
wide apart, with a flat space lu'tween them, inner rays longest. Pyloric ca;ca in moderate number; 
air-bladder generally with lateral mu.scles and divided into 2 lateral parti?; vertebne 10 or 114-15. 

Species numerous, all l)Ut one being American, re])resenting in America the Old World genus TVigla, 
some in deep water. They are well delint^l and eiu^ily rec<)gnize<l, but vary considerably with age, 
and are not easily thrown into suborlinate gnmps. Most of the characters in the following analysis 
have Ikhju taken from adult individuals. Young examples in most cases differ from adults in the 
following respects, in aildition to those characters which usually distinguish young fishes: The spines 
on the head are sharjx.*r, more conspicuous, and more compresse*! in the young, and some spines, 
especially those on side of head, disapin^ar entirely with age. The interorbital space is more concave 
in the yoimg. The {>ectoral fins are also much shorter. The gillnikers are longer in the young, and 
proi)ortionately more slender, and some of the color markings — t>si)ecially the darker cross-shades — are 
more conspicuous, while the s|X)t^ on body and tins are less so. 

Of the 21 recognizinl American species of the germs Priotwiiis 9 are known from the Pacific coast, 
5 from the Atlantic coast of the Unite<l States, 5 (one of which is among those occurring on the 
Atlantic coast) from the (lulf of Mexico, while but !i are known from the West Indies. The majority 
of the specit^ are from rather deep water, and not many are taken in shore collecting. 

a. Month eomftaratively small, maxillary less than a third length of head: mandible usually not extending backward 

as far ilm vertical from front of eye; generally a more or less distinct crosB-groove on top of head behind eye; 
blaclc spot on spinous dorsal usually more or less distinct, 

b. Snout not distinctly birostnite, anterior profile usually not strongly concave. 
e. IVctoral fin long, reaching past front of anal. 

d. PecU)ral fin not reaching ba.se of cau<lal; Kill rakers moderate, 8 or 10 developed; snout not strongly emarginate; 

no spine on cheek bone or edge of snout: dorsal spines 10. 

e. Body not very slender, depth 6 in length: head not very small, its length 3 in body; groove across top of head 

behind eye, very conspicuous; interor])ital area uKxierately concave, rather broad, about cqaal to diameter of 
eye: lx>ne»of head comparatively smooth; ]>reocular, pasUx^ular, occipital, and nuchal spines low, depressed; 
temporal ridge conspicuous, without spines. Dorsal spines low, second 2.12 in head, first moderately senate; 
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Imloc of w>ft <lnrNaI equal to cliHtanoe fn>m tip of Ruoiit to tip of humenil Hpine: caudal fin lunate. itM outer ray 
one-ci»fhth to one-fourth longer than inner; pi»etoral fin Komewhat roundiHl, loiige»t ray alxjut the fifth: fn»e 
ra>'s of iK'ctoral expan<le<l toward tip, with decurrent membrane; Hcales rather lan^e; alK>ut 58 iwres. B<xly 
and fins nearly plain, mottled with darlcerj Imt without well-deflned Kpot« except dorsal oeelliLM; back with 4 
obwure <'ross-blotehes; 2 or 3 ol)li<iue i)ale ntreaks across npinous donwl. Gill-membranes dusky. Young with 
head rougher, jKH'tonil fins shorter, dark sf K)ts on Ixxly more distinct , carfdintm 

re. H<Mly very slendiT, <lepth alxnit fi in length: grcmve across top of head iH'hind eye, conspicuous; intcrorbltal area 
narn)w. deeply concave, its wi<lth alxmt two-ihirds the diameter of eye; bones of head very smooth, striatiims 
very weak; s|>ines on top of head (preocular, supraocular, oc<!ipital. and nuchal) short and sharp, not depressed; 
ti'ni|ionil ridge blunt, without spine. 

/. Pectoral hhort. waching little i>a.**t front of anal, not one-eighth length of IwHly. Dorsal spines very high,sec4>nd 
1.7ri in hfiid, first moderately strrraW; soft dorsal high, its ba*i(.> about one-fourth longer than hea<l; caudal 
tnincatc; fnt* rays of iHK-toral a little expande*! at tip; r>2 pores. Body covered with roundi.sh bronz*^ spots of 
various sizes; smaller bronzi* spots on head; lM>th dorsals, caudal, and pectoral 11ns with similar bronze spots, 
these esiKN'ially numemus and distinct on soft dorsal scitulu* 

SJ. ri?ctoral longer, n»aching pa.st middle of anal, more than one-half l>ody; pores 62; color rose-rod, not spotted; 
pectoral dusky nu^n» 

fM. r»»<"t*)ral fin vjry long, reaching Ijase of C4iudal, rays graduated; ftO pores in lateral line; gillrakers shortish, 1+6; body 
rather stout, depth 4 in length; [lalatine teeth few, feeble; caudal subtruncate; second dorsal spine longest, 
one-half length of head; first spine stnmgly serrated in front; preopercular spine with a smaller one at its l)ase; 
head 2.5 in length. D. x-12; A. 11. Body with 4 faint cn>ssljands; caudal with black tip and 2 paler enNw- 
shacles; .spinous dorsal with small dark sjjots besides large one; soft dorsal plain; i»ectoral clouded nlatuit 

PRIONOTITS: 

oo. Mouth comparatively large, maxillary 2 to 2.75 in length of head, mandible extending Ijaekwanl to opposite eye, or 
nearly so; u.«*ually no distin<a cnww-groove on top of head; free rays of ix>ctoral tapering, not expanded at tip: 
black blotclj on spinous dorsal diffuse, not ocellated, involving membranes of more than two spines. 

f/. Preopcrcular spine without a distinct smaller 8i)ine at its 1mi.sc? in front. 

h. Pectoral fin very long, reaching at least to beyond second third of soft dorsal. 

t. Head not plaiu> alM)ve. interorbital space more or less concAve; dorsal spines 10. 

j. Supraorbital cirrus wanting. 

*. Pectoral very long, reaching in adult bt^yond base of dorsal and anal; interorbital space moderately concaVe, its 
width about four-fifths length of eye; no cirrus above eye; distance from supraocular spine to nuchal scales 
about equal to eye; supraocular and nuchal spines low; occipital spines wanting; temporal ridge sharp, ending 
in a blunt si>ine; i)reorbita] projecting, strongly serrate; a blunt 8i)ino on each side of snout, behind seme of 
preorbital; a blunt spine behind this above angle of mouth; no spine on chei'k bone in adult; upper opercular 
spine almost obsolete; Ixmes of head rather strongly striate, not granulate; gillrakers short; motith moderate; 
scales mther large, al)out 52 pores. I), x-11: A. 10. First dorsal spine not much shorter than second, which 
is 2.2 in heatl: caudal very slightly concave; ventrals reaching a little past vent; head 3; depth 5. Color 
nearly plain-brownish, with darker clouds; no distinct spots anywhere on body or fins; i)e<>.t«>ral marbled 
with paler rtibio 

i). Hiipraorbital cirrus present, fringed. Inter«)rbital space very deeply concave, its width about three-fifths length of 
eye; a fringed cirrus above eye; dLstance from supraocular spine to nuchal scales about (me-half eye: <H'cipital 
as well as nuchal spines distinct; temporal ridge with a small spine; no spine on cheek bone; bones of head with 
fine, sharply defined stria*, but no granulations; upper opercular spine well develoj>ed; scales miHlerate (about 50 
IHires). D. viii-13; A. 11. First dorsal sphie longest, 1.5 in head; caudal subtruncate; pectoral nearly twice 
as hmg as heml. reaching nearly to last rays of dorsal; ventrals about reaching to vent; head 3 in length; 

depth 4.5. Color crimson, nearly plifln; caudal with 2 dark crcMS-shades ophryat 

hh. Pectoral fin short, not reaching beyond middle of dorsal; head much smoother than in any other species, bones 
of head faintly striate, with small granulations; cranial spines little developed; supraocular, occipital, and 
temporal spines wholly wanting, there being only 3 pairs of spines on head; mouth large, maxillary 2 In head. 
Gillrakers short and thick in adult, slender in young, about 10 developed; interorbital space concave, rather 
broad, its width in adult rather more than length of eye; first dorsal spine granulated; caudal slightly lunate; 
pectoral subtruncate, second ray longest, as long as head in adult; scales large, 48 pores in lateral line. Head 
large, 2.6C in length; depth 3.66. D. x-12: A. 11. Color crimson, with darker clouds and small spots; both dorsals 
with dark eroas-streaks; head and pectoral fin conspicuously reticulated with blackish (in adult); anal plain. 

whitish; free rays of pectoral unspotted tieanifn 

gfl. Preopcrcular spine with a distinct smaller one at base; gillrakers slender. 

l. Cheek bone without distinct spine at center of radiation; edge of preorbital granular-serrate, without distin(>t 
spine, seme about 12 in number on each side; temporal ridges roughish, but without spines; bones of head with 
striae coarsely granular; mouth moderate, maxillary about 2.6 in head; head not very broad, spines above, 
except nuchal spines, not conspicuous; gillrakers long and slender, 15 to 20 developed; head 2.75 in length: 
depth aliout 4. D. x-12; A. 11. Coloration brownish; side with a very distinct dusky bronxc band below lateral 
line and parallel with it, this becoming broken posteriorly into a series of nmndish dark spots; some dark 
streaks and clouds below this stripe; fins with dark clouds, soft dorsal with 2 dark blotches which extend as 
bant on back; head with scattered dark spots; dusky area below eye. 

m. Pectoral with its rays each croased by fine black bars, these especially distinct toward base of fin; free rays spotte<l: 
scales comparatively small, 10 + 1 -h 23 in a vertical line from last dorsal spine to vent; interorbital area bnmd 
and almost flat, its width a little more than length of eye; first dorsal spine granulated; second spine 2.75 in 
bead; pectoral about one-half length of IkkIv Mrigatut 
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mm. Pectoral fin with it« rays all plain-blackish; free rays plain-diisky; scales larger, 8 -r 1 + 211n a vertical line from last 
dorsal spine to vent; interorbital space more deeply concave, its width in adult not quite length of eye; first 
dorsal spine nearly smooth; second spine 3 in he^d; pectoral a little more than one-half body evolaru 

U. Cheek bone with a spine (small in adult, larger in young) at center of radiation, this rarely obsolete in old examples. 

n. Spines on bones of head moderate, not knife-like; preorbital with a series of seme and one or more bluntish spines. 

o. First 3 dorsal spines little if at all serrate. Back obscurely spotted; dorsal and caudal fins spotted with brown, first 

dorsal with a black blotch, pectoral with obscure dark Hi)Ots, and margined with blue punctatu9,23S 

oo. First 3 dorsal spines more or leas serrate. Color brownish-yellow; spinous dorsal with a black blotch; pectoral 

with 2 longitudinal broad dark area«« septimted an<l surroundini l)y paler beanU 

nn. Spines on bones of head elevated, knife-llkc; head very largo, more than two-fifths length; temporal ridge with 2 
bluntish spines; Itones of head very sharply striate; yoinig with 4 sharp, knife-like spines on side of cheek and 
snout, in a line before preocular spine, these nearly di8ap|)earing with age; maxillary about 2.33 in head; side 
without dark longitudinal stri|>e. 

p. Pectoral fin moderate, aboutone-half bo<ly in adult, 2.r>in young; gillrakers slender in young, becoming shorter and 
thicker with age, about 10 deveIope<l on lower part of arch; head broad, spines on its upper surface very promi- 
nent, all of them more or less compresstnl and knife-like, especially in young. Second dorsal spine 2.5 in head; 
head 2.33; depth 4.33. D. x-12; A. 11. Bcxly brownish, much mottle<l with grayish and dusky, and with 3 or 4 
obscure dark crossbands; head and dorsal (Ins with many dark .«pots; caudal with 2 dusky shades; free rays of 
pectoral spotted trUmltu 

238. Prionotus punctatus (Blodi). durnard. 

Head 2.8; depth 2.8; eye 6 in head. 1). x-12; A. 12; about 50 poreH in lateral line. Body 
stent; head large; preopercular spine with Hnialhir one at it.s l)ase; jieetoral reaching past middle of 
anal, ite length not quite one-half IxkIv; gillraker>* rather hmg and slender, about 10 developed; 
maxillary 2.5 in head; a bluntish spine on edj^t* of snout lK*hind serne; Miind this 1 or 2 smaller ones, 
at leafit in young; no si>ineon cheek lK)ne; groove ])ehind eye evident; interorbital area rathernarrow, 
concave; preocular, supraotrular, occipital, and nuchal spines rather prominent; dorsal spines high, 
third 2.33 in hea<l; tirst spine not sernitc; mouth large, ma.xillary 2.5 to 2.4 in head, and reaching 
nearly to eye; a small spine on center of palliation of cheek and one Iwfore it. 

Color, nearly plain; spinous «lorsal with dark clouds and without black ocelli; pectoral dark, with 
some njund brown spots above; cau<hil dark- barred; a whitish are^ on back l)etween dorsals. Our 
desK^ription is taken from two snuill specimens collecte<l (probably at Tuxpan) on the east coast of Mexico, 
by Mr. T. Salt; from si)ecimens in museum at Paris, the types of Cuvier & Valenciennes, and from 
a specimen taken l)y the Alhatrrtsji at Bahia. This species is certainly the lYumolun jmnctaiu9 oi Cuvier 
& Valenciennes, but it may not be the si^-cies liguriMl by Plumier, to which Blotch has given the name 
of THfjla punctata. The figure of Plumier shows a bright-red IxKly, with many small spots of a darker 
red, while re<l spots are scattennl all over tlu^ fins, except spinous dorsal and ventrals. In general form 
and in the armature of head, so far as this is shown in the plate, Plumier's figure most resembles the 
present species, but the reti color suggt»sts a possibility that some of the deep-water species may have 
been intended. The pn»sent species corresponds l)etter to the figure than any other yet known. 
Bloch's figure of Trigla Carolina, which has Ik'cu identiliixl with l\ jmncUitxui, is almost certainly P. 
trilndus. (Jordan &Evennann.) 

Found in the West Indies and on the coast of South Americii; not known from the coasts of the 
United States; not common in Porto Kico, s]>ecimens (all small) l)eing at hand from Mayaguez, 
station 6059, off Mayaguez in 7 fathoms, Ilucares, and Isabel Segunda. 

Trigla punctata Blo<ih, Ichthyol., pi. ;k'>3, 1793. Martinique; on a drawing by Plumier. 

Prianolus punctatwf, Poey, Fauna Puerto- Riquena. 321, 1881; Stahl, 1. c, 7H and 164; Jordan & Evermann, 1. c, 2169, 1898. 

Family LXIV. PERISTEDIID^. The Deep-water Gurnards. 

Body elongate, fusiform, covered with bony plates, each of which is armed with a strong spine; 
head bony; each preorbital pro<luced into a long, flat pnxiess, which projects more or less beyond 
mouth; mouth small, inferior, like that of a sturgeon; teeth none; lower jaw provided with barbels; 
gill-membranes separate, narrowly joined to the isthmus anteriorly; gillrakers slender. Dorsal fin 
continuous or divided. Pectoral fin short, with 2 lowennost rays detacheil. Ventrals i, 5, separated 
by a broad, flat area. Air-bladder simple. Pyloric cieca about 10. Color generally red. 

DeejHsea fishes, comprising 2 or 3 genera and about 13 species, bearing some resemblance to 
young sturgeons. 

a. BarbelH at angle of mouth in large tufts of fringes Peristedion, 131 

aa, Barl)elB at angle of mouth minute, simi>I«> omenrly so VULBICULOB 
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Genas 131. PESI8TEDI0N Lac^pMe. 

Barlx?lfl large, forming large fringed tiifte at anglen of mouth and on lower jaw. Dorsal finH 2; 
charactorH otherwise ini'hi<le<l alK)ve. 

Of the ten or a dozen known HiKJcies of thin genus only fourrnjcurin American waten?. The first of 
these* [P. viiniatum (locxle) is known only from thetyjw loeality, whieh is in the Gulf Stream off Rho<le 
Island; the se(!ond {P. hmfji»}Hithum Go<Kle & Bean) is known from Blake station lviii, off Havana, 
in 242 fathoms (tyin; l<K»lity), Blake staticms lxii and lxiii, each off Barhados and each in 209 
fathoms, and from the following Alhatross stations in the (iulf of Mexico: 2397 in 2H0 fathoms; 2.370 
ill 324 fathoms, and 2358 in 222 fathoms; the thini (7*. platij(rphiium Goode & Bean) is known only from 
2 s|K'(imens, the tyi)e from Blake station lx, off Barhados, in 123 fathoms, and one other from Blake 
station Lix, off Barbados, in 288 fathoms; and the fourth species (P. grcwile CJoode & Bean) is also 
known from but two specimens, the type collected hy X\\^ Albatnm at station 2401 in the Gulf of Mexico 
in 142 fathoms, and the single si>ecimen obtained by us in Porto Rico. A fifth species {P. truncatum 
Gunther) wai^ dredged by the Chaiimyer at station 122, off Peniambuco, Brazil, in 30 or 350 fathoms, 
or in some intermediate depth; and a single speinmen of a spe<'ies in the closely related genus Vuhfiniliut 
Jordan & Evermann ( T'. imberhin Poey ) was obtained by Poey fnmi the stomach of a barbudo {Pdipnlxia 
lovri (iunther) taken near Havana in deep water. 

The other si>e(aefl of Prristeilifm are known from the Mediterranean, Amboina, Japan, Molucca, 
etc. It will l)e notir«d that all are deejv water si)ecie8 and that but little is known al)out any of them. 

a. Body rather robust, depth 4.5 to 5 in length to base of caudal; head about 2..5 in length: barbels long. 

6. Length of preorbital extension about 3.5 in snout; ei)lor uniform crimnon miniaium 

bb. Length of preorbital extension 2 in snout; color red, with a black blotch near tip of pectoral and black on caudal. 

lonffufpathnm 
aa. Body slender, depth 6 to 6.5 in length to ba*«e of caudal; head 3 to 3.5; barbels moderate; fins mottled or blotched. 
c. Body v«*ry slender; preorbital pn)cess 2.25 in snout; color yellowish; a pearly lateral band; back dotted: fins 

mottled gracile,'2a9 

ce. Body much depressed; preorbital process 3 in snout; color red, mottled and blotched platycephcUum 

230. Peristedion facile Goode & Bean. Deep-tmter (iumard. 
(Plate 44.) 

Head (measured from base of rostral prolongation to tip of opercular spine) 3; depth 6.5; width 
of head 0; eye 4; snout (without spine) 2.1; roetral prolongation or spine 3.6; D. vii-19; A. i, 19; 
branchiostegals 8; interorbital space deeply concave, 1.2 in eye. Body slender, heavy forward; profile 
from tip of snout to eyes straight or slightly concave; orbital ridges strong, high; rostral spine con- 
tinued backward on each side in a sharp, thin ridge, ending in a blmit spine on lower part of opercle, 
a similar ridge divei^ng from it at angle of mouth and ending in a similar spine lower down; width 
l)etween bases of rostral spines 1.5 in eye; opercular spine small, length of opewle and its spine scarcely 
equal to eye; jaws feeble and toothless; lower jaw with an irregular group of fringed barl)els on each 
side, longest alx)ut twice length of eye; gillrakers 26 on first arch, the longest 2 in eye. Spinous dorsal 
originating above opercular spine, second spine longest, 2.5 in head, or equaling length of rostral spine; 
longest dorsal rays 1.5 in rostral spine; origin of anal under that of soft dorsal; longest anal ray equal 
to those of dorsal; l>ase of anal more than 5 times as long as interorbital width; caudal somewhat 
forked, the lobes rounded; pectoral long, the lower rays detached, length of fin 1.6 in head; ventral 1.75 
in head; bony plates of body strong, spines sharp, their surfaces rough, the number of spines in each 
series, beginning with the upi)ennost, al)out 26, 32, 26, and 27. 

Color in life: Whitish, with {tale-rosy wa^^h, strongest on top of head and anterior part of body; 
side of head and body with faint greenish blotches; similar yellowish blotches in same region; tip of 
lower jaw red; dorsal fin pale with a broad rosy bar on membrane about at middle of height in spinous 
dorsal, somewhat narrower and higher up in soft dorsal; caudal pale at base, outer third rosy-red; anal 
pale; ventral pale; {)ectoral pale, crosseii by about 5 series of rosy-red spots. 

So rapidly do such fishes as this change color when brought up from considerable depths that we 
can never be sure that the colors they exhibit when we first behold them are really those which they 
pOHsess in the depths which they inhabit; in fact we may be quite sure the colors are not the same, 
but whether the colors are more or less intense is difficult to determine. The specimen here described 
ha*i a rather faded apj)earance when first seen, and very, soon became still paler, and it is perhaps a 
safe inference that the natural color, particularly the red and green, was more pronounced. 
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This fish attains a length of 5 or 6 inches. Until now it has been known only innn the tyi>e 
collected by the Alhaiross in the Gulf of Mexico. We obtained a single specimen, 5.5 inches long, 
dredged at station 6070, in Mayaguez Har]x)r, January 20, in 225 fathoms, on rocky bottom. 

Peritledion grarile. Gooda & Bean, Oceanic Ichthyology, 473. pi. cxiv, fig- 3«7. 18%, Gulf of Mexico, in 142 fathomti, lat. 
28° 82' aCK' N., long.. 85° 52' 30" W., at Albatross station 249; Jordan & Evermann, 1. c, 2179, 1898. 

Family LXV. CEPHALACANTHID.*. The Flying Gurnards. 

Body elongate, subqua^lrangular, tapering ])ehin(l; head very blunt, quadrangular, its surface 
almost entirely bony; nasals, preorbitals, suborlntals, and bones of top of head united into a shield; 
nuchal part of shield on each side produced ])ackward in a lx)ny ridge, ending in a strong spine, which 
reaches past front of dorsal; interocular space deeply concave; preorbitals forming a projec'ting roof 
above jaws; preopercle produced in a very long, rough spine; cheek and operdes with small scales; 
opercle smaller than eye; gill-opc^iings narrow, vertical, separated by a very broml, sialy isthmus; 
paeudobranchiae large; gillrakers minute; mouth small, lower jaw included; jaws with granular teeth; 
no teeth on vomer or palatines; scales l>ony, strongly keeled; 2 serrated, knife-like appendages at baae 
of tail; first dorsal of 4 or 5 rather high fiexible wpincs, first 1 or 2 spines nearly free from others; an 
immovable spine between dorsals; anal and second dorsal short, of slender rays; caudal small, lunate; 
pectoral fin divided to Imse into 2 parts, anterior iM)rti<)n aljout as long as head, of about rays, closely 
connected; posterior and larger jwrtion more than twice length of hea<l, reaciung nearly to caudal in 
adult {Dactyloptenis) f much shorter in young iCcphaldrdiUJuu^)^ these rays very slender, simple, wide 
apart at tip; ventral rays i, 4, long, fins p4>inte<l, their bases close together, the inner rays shortest; air- 
bladder with 2 lateral parts, each with a large muscle; i)yloric cjcca numerous; vertebne 9 -}- 13 = 22. 
Inhabitants of the warm seas; the adult able to move in the air like the true flying-fish, but for shorter 
distances. One genus. 




Fig. HG.—Cephulacnntfnis rolifmis. 



Genus 132. CEPHALACANTHTJ8 Lac^p^de. 

Characters of the genus included alxn'e. Two species ktiown, the following and the East Indian 
CephcUacarUhus sjnnareWt. 

240. CephalacanthuB volitans (Linnjeus). Fh/vufj Rahht; Bat-fixh; Volatlor; Murci^Uigo. 

Head 4.33; depth 5.5; D. ii-iv, 8; A. 6; V. 28 \-(S. First 2 dorsal spines free, slightly connected 
by membrane at base; preoi)ercular spine reaching l>eyond ba.se of i^ctoral, not to end of occipital 
spine; pectoral reaching nearly to base of caudal in adult, very much shorter in young; in the young 
the spines of head are much longer. 

Color, greenish-olive and brown al>ove, of varying shades; IhjIow pale, marke<l irregularly with 
dusky and bright brick-red, varying to a salmon-yellow; j)ectoral fin mottled with bright-blue streaks 
near the l>ase and blue 8i)ots and bars toward tip, the under side glaucous-blue, edged with darker; 
caudal fin with about 3 brownish-red bars; coloration extremely variable. 
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This handwme an<l singular fish attains a length of 12 inches. It is found in the Atlantic Ocean, 
on lM)th c^oasts, and is abundant on the South Atlantic and Gulf coasts. It has l)een recordwi from 
Tortugas, Pensacola, St. Augustine, Cuba, and Jamaica; not seen by us in Porto Rico, but recorded from 
there by Professor Poey and Dr. Stahl. 

Pimbfbt Marrgmye. Hist. Bnudl., IV, 162. 1648, Brazil. 

ifi/riM cirra/iM Sloane, Hist. Jamaica. II, 288. Jamaica. 

Trigla diffUU vUxnis palmatU Artedi, Genera. 44, 1738, Me<litcrraiieaii, etc. 

Hirundo Catesby, Nat. Hist. Carolina. II. tab. 8. Bahaman. 

Trigla volUafu Linnieiu, Synt. Nat., cd. X. i. 302. 1758; after Artedi: " Mail Mediterranoo, Occano, Pelai^o inter tropicoN. 

in Asia ad Cap. b. Spei. Ssepi agitata evolanH ex aqua." 
Trigla UrUabunda Walbaum. Artedi, Piseium, III, 362. 1792: after Cntaphraciwi Klein, MiiMnw, which in after Catetby. 

Fishen of Carolina. IV. 44. taf. 14, f. 1. 
Trigla foBciata Bloch & Schneider, Syst. Ichth.. 16. tab. 3, f. 1. 1801; after Chrygtiou Kloin. MiasuM, IV. 46, taf. 14. f. 2. 

locality not stated. 
Dadylopterus piraptda LacdpMe. Hist. Nat. Polss., III. 326, 1802. Mediterranean and almost all warm seas. 
PolynanuB Bexradiatut Mitchill, Trans. Lit. and Phil. 8oc., 1, 1815, pi. 4, f. 10, New York. 
DactjfiopLenuvolilani, Poey, Fauna Puerto-Riquefia. 323, 1881; SUhl. 1. c. 78 and 164, 1888. 
Oephalacanthut volitaiu, Jordan & Evermann, 1. c., 2188, 1898. 

Family LXVI. GOBIIDi£. The Gobies. 

Body oblong or elongate, naked or covered with ctenoid or cycloid scales. Dentition various, 
the teeth generally small; premazillaries protractile; suborbital without bony stay. Skin of hearl 
continuous with covering of eyes. Opercle unarmed; preopercle unarmed or with a short spine; 
pseudobranchise present. Gills 4, a slit behind fourth; gill-membranes united to isthmus, gill-openings 
thus restricted to sides. No lateral line. Dorsal fins separate or connected, spinous dorsal least 
developed, of 2 to 8 flexible spines, rarely wanting; anal usually with a single weak spine, similar to 
soft dorsal; ventral fins close together, separate or fully united, each composed of a short spine and 5 
(rarely 4) soft rays, inner rays longest; ventral fins, when united, form a sucking disk, a cross-fold of 
skin at their base completing the cup; caudal fin convex; anal papilla prominent No pyloric cteca; 
usually no air-bladder. 

Carnivorous fishes, mostly of small size, living on the bottoms near the shores in warm regions. 
Some inhabit fresh waters, and others live indiscriminately in either fresh or salt water. Many of 
them bury in the mud of estuaries. Few of them are laiige enough to be of much value as food. The 
family embraces about 80 genera and nearly 600 species. The species are for the most part easily 
recognized, but their arrangement in genera is extremely difficult. Until the many Asiatic forms are 
critically studied, any definition of the American genera must be tentative only. 

a. Ventral flnH separate; body scaly. 

Ox YMETOPONTIN* : 

b. Ventral rays, i. 4. 

c. Forehead bluntly rounded, without Kharp keel; toninie very slender, sharp; body elongate, compressed, covered 

with very small scales; head short, compressed, rather broad above, mouth oblique, lower jaw projecting; 
teeth in few series, some of them canine-like; isthmus narrow. Dorsals separate, the first of six slender spines; 

soft dorsal and anal elongate ; caudal lanceolate looLoesus 

Eleotridin^c: 

bb. Ventral rays i, 5. 

d. Vomer with a broad patch of villiform teeth; gill-openings extending forward to below posterior angle of month, 

isthmus thus very narrow; skull above with conspicuous elevated ridges, one of these bounding orbit above, 

orbital ridges connected posteriorly above by a strong cross ridge Philypnus. 133 

dd. Vomer without teeth; isthmus broad; gill-openings scarcely extending forward below to posterior angle of pith 
opercle; skull without crests. 

e. Body scaly, both anteriorly and posteriorly. 

/. Lower pharyngeal teeth stiff and blunt: Ijones with an outer seriesof broad flexible lumelliform appendages, which 
arc nidimentary gill-tilamcntit: IxKly short and elevated DoRMrTATOR, 13t 

ff. Lower pharyngeals normal, Mubtriangular, teeth stiff, villiform, no lamelllfonn appendages; scales of moderate or 
hmall .size; IkhIv ot>long or elongate. 

ff. Body unKlerately robust, depth 1 \o 5.5 times in length to ba.se of caudal; scale: rtenoid: cranium without distinct 
meilian keel; a small supracK'cipital crest. 

h. I*(wt-t<'mp<mil IxmcM little divergent, not inserted cIom* together. di.*<tan('e between their in.sertions greater than 
mcMU'rHte iiilerorbital .«pace, or 3.8 in length of head; top of skull little giblxMis; lower ]»haryngfHls narrower 
than in Klrntrix; preor>ercle without spine, s<-ales very small. alKuit 110 in a lon>fitudinal scries. Vcrti-bnt 
11 4 13; tei'th m(j<lerate, outer series ou lower jaw enlarged Glavi.na. 135 
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hh. Po8t-tempora1 bonetj very strongly divcrKcnt, their inaertions close together, diatAncc between thcra about two- 
thirds the narrow interorbital Hpace, und less than oue-seventh length of head; top of skuU somewhat elevated 
and declivous; interorbital area somewhat convex transversely: lower pharyngealM rather brood, teeth bluntiNh 
preopercle with partly concealed npine directed downward and forward at its angle; scales moderate. 45 to 60 

in a longitudinal series Eleotris, 136 

gg. Bo<ly very slender, elongate, depth 8 to 9 times in length to Ijase of caudal; scales very small, cycloid. 
L Preopercle without spine; caudal without many accessory rays at ba.se; post-temporal bones short, strongly 
divergent, distance between their insertions about equal to narrow interorbital space, or about one-sixth length 
of head; top of head with a strong mitiinn keel, which is highest on occipital region; no supraoccipital crest. 

mouth very oblique; teeth small Ebotblis 

aa. Ventral fins united. 
J. Dorsal fins separate, free from caudal. 
Sicydiina: 

*. Ventral disk short, adnate to belly; Ixnly subcylindrical, covered with ctenoid scales; lips ver>* thick: upper teeth 
mostly small and movable, lower fixed; dorsal spines 6. Teeth simple; no canines in front of lower jaw. 

SICYDIUM, 137 
GoBiiNJc: 

kk. Ventral disk free from the belly. 
/. Dorsal spines 4 to 8; eyes well developed, 
m. Teeth emarginate. uniserial, those of lower jaw nearly horizontal; dorsal spines 6; scales large, ctenoid; gill- 
openings moderate Eyobthodus 

mm. Teeth simple, 
n. Body scaly, more or less. 
o. Maxi11ar>' normal, not prolonged behind rictus; skull of u.sual gobioid form, comparatively short and abruptly 

broadened behind orbits; occiput dei)resse(l; supraoccipital and temporal ridges continuous. 
p. Dorsal spines 6; scales evidently ctenoid: head naked (na]H? scaly as usual). 
q. Interorbital area anteriorly elevate<l, with a laruf foramen-like depression in front of eye: body short, compreased. 

formed much a.s in Donnitatitr; na]»e with a fleshy «Tesi; s<'ales larpe. Vertebra; 11 -f 16 LOPUOQOBIVS 

qq. Interorbital area not elevated in front; ImhIv mon- (.'lonKate; no fleshy nuchal eri'st; isthmiLs broad, 
r. Inner edge of the shoulder-jfirdle without thsby cirri or i»a]>illa-; cranium anteriorly short; interorbital space 

narrower, grooved, with a low median ridK<' <»r none: median crest on cranium low. 
*. Bo<ly scaly anteriorly and jKJstcriorly (sometimes a nuked strip (m luiek or l>elly). Vertebrae 12 -f 16 to 

10+15 GoBirs, 138 

w. Hotly entirely naked anteriorly, jKisterior half scale<l; scales mcxlerate or small Garmannia 

rr. Inner edge of shoulder-girdle with 2 or :} conspicuous dermal flaps; preorbital region very long; prcmaxillary and 
maxillary strong; interorbital khmjvc with a conspicuous median crest; scales rather small (45 to 70). Awaoub, 189 
pp. Dorsal spines 7 or 8 (very rarely C^esix-cially in Kiiri/rfnfjohiui'). 
t. Scales large, ctenoid; shoulder-KinlU' without dermal flaps. Sides of head scaled; soft dorsal and anal rather 

short, of 11 to 14 rays each: deep watir si»i'«ies Bollmannia,140 

tt. Scales very .small, cycloid or nearly so. Inner ed^** <»f slioulder-jjirdle without fle.'^hy processes; head naked; IxKly 
more or less com pres.sed: mouth vi-ry ol»li(iue: teeth stronj?: interorbital groove with or withouta median ridge. 
Vertebrae ll-i-15 or IH; soft dor>4il and anal long, of lo to 17 rays each. Body chiefly scaly, anteriorly as well as 

l)osteriorly Micboqobius, 141 

nn. Body and head entirely naked. I)op^al Mpines 7 (rarely (•). 

ti. Chin without bar!)el8: mouth small, little obli<|ue; IxKly robust, m)(t dorsal and anal short GobI06OMa 

uu. Chin with a fringe of short barbel"; mouth tenninal. oblifpie: s<»ft dorsal and anal very short Barbulifeb 

jj. Donsal fin continuous, soft part and anal joined to ]nuiv of caudal; eye minute; body elongate; scales minute or 

wanting; mouth very obliiiue, lower jaw pnijt'tiiiK: k'ill-<»rH'nings miMlemte. 
V. I)<)r8al rays vi. 16 to '23; anal mys 17 to '2:\. Teeth in a »)and. those of outer series Ix'ing very strong; scales present. 

ic. Body entirely Hcale<l GoBloiDES, 142 

uno. Anterior part of ixxly naked Ca yennia 

Genus 133. FHILTPNUS Cnvier ft Valenciennes. Guavinas. 

Body elongate, terete anteriorly, coinpreHRed iK'liind. Head elongate, (lepre«?e<l above. Month 
large; lower jaw considerably projecting; teetb in jawsratber small, nlender, n*cnrved, outer scarcely 
enlarged; teetb on vomer villifonn, in a broad, cres<ent-sbape<l patcb; gi 1 1 -oiienings extending forward 
to l>elow posterior angle of moutli, iHtbmus very narrow. Swdes moderate, ctenoid, covering most of 
bea<l, 55 U) 66 in a longitudinal serien. Dorsal witb 6 spiiu^s and 9 or 10 rays; anal rays i, 9 or 10; 
ventralH separate. No preoi)erctilar spine; inst»rtion of iK)st-temiH)ral8 almost midway between occipital 
cn^t and e<lge of skull; i^arietiils witb a <'rest running from in.'H'rtion of i)ost^tempi)ral forward to just 
lK»hin<l eye, where they are eonnecte<l by a thin, high, transverse crest; supraotnilar with a short/ high 
crest, extending from alxjve front of eye l>a<'k to iM)sterif»r e<lge of orbit, thence extending outward 
parallel with transverse crest, leaving a <leep groove l)etween them; bony projections Ixjforeand behind 
eye prominent. Vertebne 12-1 13=25; lower pharyngeals triangular, with slender teeth. 

The fishes of this genus are the largest of the gobies, some reaching a length of 2 or 3 feet and 
l)eing valued as food. Foimd in tropical rivers. 
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241. Philypnus dorznitor (I-Acy^pMe). ** Gtuivina.** 

Ifeail 3; depth 5; t»ye i).75; nnout 3; maxillary 2.2; mandible 2.1; interorhital width 3.8; pre- 
<>H)ital 9.5; 1). vi-12; A. i, 10; Hcales al)out 01-23. Body lonj?, Hubterete; head long, broad, 
depre88e<l; Hnoiit long, lower jaw strongly ])roj<?fting, the iK)int a ])roafl angle; mouth large, Homewhat 
oblique, maxillary very long, reatrhing iKJHterior iKinler of orbit; eye nearly on level with top (»f head; 
t'heekH full; Unith in each jaw in broarl oanlifonn Ijands; vomerine t«?th in a broad crewent-rthapecl 
]mt(*h; gillrakerH 4 111, very Hhort, covered with fine prickles or npines, especially cm their posterior 
Hurfmv. Fins all large; florsal fins He[>arate<l by a space less than half diameter of orbit, spines 
t1(^xible, longtwi alK>ut <M|ual to snout and eye; last rays of second dorsal longest, somewhat longer than 
HiuMit an<l <iye, alxmt 2 in head; (raudal fin rounde<l, convex, the middle rays alxjut 1.5 in head; last 
uuhI ruy longest, a little shorter than last dorsal rays; pectoral broad, broadly pointed, with about 17 
rays, middle ones longeHt, about 1.8 in head, rea^'hing lieyond ti{)s of ventrals; ventrals i, 5, about 2.2 
in heail, their i\]m rea^rhing less than twr>-thinls distance to vent. 

('olor in life: Dark-yellowish or olive-bn>wnish, back darkest, l>elly most yellow; sides with 
exUnisions of th<? dark of liack; hea^l dark, with a few small dark specks; arrangement of colors present- 
ing a mottled ap|K*arance as f>n iKwly; fins all mottled M-ith brown and yellowish, no dark lx)rder to 
spinous dorsal; Imw* of {)ect/>ral dark; ventrals jialer. 

This large g<»by is everywhere common in the fresh-water streams of the West Indies and the 
Atlantic^ shon^s of Mexico, Central America, and Surinam. It seems to be an abundant fish in all the 
larger streams of Porto Rico, specimens having been obtaine<l by us from the Rio Loiza and Rio de 
Caguitas near Caguas, and from the Rio Bayamon at Bayamon and near Palo Seco. It has been 




Flo. tn.—I^ulypnus dormitor. 

recorded from Havana, Martinique, Jamaica, Mexico, and Nicaragua. It reaches a length of 2 feet or 
more, and is one of the most imi)ortant fresh-water food-fishes in Porto Rico and elsewhere in the 
West Indies. The examples obtained by us are 4 to 17 inches long. 

Guarfiui. Parra, De»cr. Dif. Piezas. Hist. Nat. Cuba, tab. 89, fig. 1, 1787. Havana. 

Gffbiomorut dormitor Lao^pMc, Hist. Nut. Poiw., II, 599, 1798, Martinique; from a drawing by Plumier. 

PtaiycrphiUus dormitator Bloch', Syst. Ichth., pi. 12, 1790. Martinique; after Lacepdde. 

Batrarhws gtiarina Bloch & Schneider, Byst Ichth., 44, 1801; bajied on Guavina of Parra. 

EUotrU tongicept GUnther. Proc. Zool. Soc. Lond. 1864, 151, Nicaragua. 

Eleotrit f/ormOo/rir Cuvier, R^gne Animal, ed. II, vol. 2, 246, 1829, Antilles. 

Phanmuf dormiiaior, Pocy, Fauna Pucrto-Riquefla, 339, 1881; Stahl, 1. c, 79 and 165, 1883. 

PhUypnus dormitor^ Jordan & Evermann, 1. c, 2194, 1898. 



Geniu 184. DOSMITATOB Gill. PnfieMS. 

Body short, robust; head broad and flat above; mouth little oblique; maxillary reaching to 
anterior margin of orbit; lower jaw little projecting; no teeth on vomer; lower pharyngeal teeth stiff 
and blunt, the bones with an external series broad, flexible, lamelliform, these l)eing rudimentary gi 11- 
lUamenti*; scales large, ctenoid, :^ to 33 in a longitudinal series; skull much as in Eleotris; D. vii-i, 8; 
A. I, 9 or 10; no spine on preoiwrcle; post-temporals inserted midway between occipital crest and 
tnlgu of skull; supraoccipital crest low. 



THE FISHES OF POKTO RICO. 289 

242. Dormitator maculatus (Bloch). Ma»a(pian; Mapiro. 

(Plate 15.) 

Head 3.5; depth 3.5; eye 5.75; snout 4.5; maxillary 3; mandible 3.2; interorbital 2; preorbital 6.5; 
scales 33,-12; D. viii-9; A. i,9; longest dorsal spine 1.9; longest dorswl ray 1.1; longest anal ray 1.2; 
pectoral 1.2; ventral 1.25; caudal 1. Body short and stout, heavy forward; head broad, flat above, 
interorbital space wide; caudal peduncle long, rather compre^ssetl, length 1.4 in head; profile gently and 
regularly arched from tip of snout to origin of dorsal, from which j)oint luxly tapers to caudal peduncle. 
Mouth small, considerably oblique, upper lip on level with pupil; maxillary reaching vertical at front 
of orbit; lower jaw scarcely projecting; teeth on jaws short and weak, in villifomi patches; no teeth 
on vomer. Fins all large; interspace between dorsals very narrow, less than orbit; soft dorsal and anal* 
when depressed, reaching l^eyond base of caudal, which is rounded. Scales large, smaller on head 
and Ijelly, about 15 series from base of ventral to vent, 14 series across breast lx)tween bases of pectorals, 
and about 25 from tip of snout to origin of dorsal fin; origin of dorsal fin midway between tip of snout 
and posterior base of soft dorsal. 

Color in life: Pale-greenish on head and back, lower sides and ])elly pale-bluish; sides of head 
and back mottled with darker; a narrow dark line from eye downward and forward to mouth, and 2 
or 3 similar but broader bands from eye to posterior edge of oi^ercle, these bands more or less broken; 
dorsal fins brownish, barred with narrower white bands, each with a narrow brick-red edge; anal 
banded with light brick-red and narrower white interspace's; edge of fin pale, with a subterminal dark 
bar; caudal, ventral, and pectoral ])ale; iris brick-red. In alcohol this fish becomes quite dark, almost 
black, the bright colors changing completely. 

This description is from numerous sju'cimcns 6 to 8 inches long, but the sj>ecies reaches a length 
of 1 to 2 feet and is a valued and important fo()d-Iish. It is found on both coasts of tropical America, 
ranging from South Carolina through the West Indies tn Para, and from Cape San Lm!as to Panama; 
usually abundant. On the coast of Florida it has Ikh'u taken at llillsboro River, Indian River Inlet, 
and on the Pensacola Snapper Banks. No adults were seen ])y us in P«)rto Rico, but we collected one 
young specimen at Mayaguez, and on February 15 we obtained 85 near Hucares from a small, shallow 
lagoon bordere<l with mangrove bushes, fille«l with decayed vegetation, and with the water strongly 
colored. These specimens varied in length from 8 to 8 inches. 

Scisntn macukUa Bloch, Syst. Ichth.. pi. 2VW. Wa. J. 17'K», West Indies. 

Eleotru muffUoidcs Cuvier ik. Valencieniu's, lli>t. Nut. I'ois'^.. Xll.ii'O, lH;^7,M»irtini(|iie and Surinam. 

Eleotrig gima CuvliiT & ValencienTus, lli>i. Nat. Pr>i«v^.. XII.'j:5'J. \KM, Vera Cruz. 

Ekotri«*latifrojnfRk'hfiTdsou,\'oy. Suli»hur. Fi.slu>..'>7, ]>!. :'-'>, ti|,'>. J ami f). 1h;57, locality unknown, probably Pacific coast 

of Central America. 
ffSeotrig graudUqwima Cuvier <fe Valenciennes, Hist. Nat. Toiss.. XII, -TJ^J, \<M, America. 
Eleotris gomnoUntwi Girard. Proc. Ac. Nat. Sci. I'liila. \s.\s, wj, near in«>uth of Rio Grande, Texa«. 
Elfoiris omocyannuf Poey, Memoria.M, II, 26^. Havana. 

Dormitator microphthalmus Gill, PrtK*. Ac Nat. Sci. I'liila. \sCui. 17(». Panama. 
Dormitator guiuilachi Pwy, Synopsis. :i%. IsiVs. ( *uJ,a. 

Dormitator Uneatm Gill, Proc. Ac. Nat, Sci. Phila. lsr.:{. 271, Savannah. Ger»n,'ia. 
DifmiUalor muffiloiflen, Pney, Fauna I*uerlo-Ri(iuena. :t:'/.>. Ih.^1 ; Stahl, 1. 1-.. 79 and ]«'>.'), 1SH3. 
Dormitator maculatus, J ordAU & Evermann, 1. c..21%, isyn. 

Oenns 135. QUA VINA Bleeker. Morons. 

This genus is allie<l to FAeotrin, differing in having' the post-temporal bomis little diverjrent, not 
inserted close together, distance l)etween their insertions greater than the mmlerat^^ interorbital space, 
or 3.8 in length of head; top of skull little gibbous; lower pharyngeiils narrower than in Kleotrin; 
preopercle without spine; scales very small, ctenoid, about 110 in a longitudinal series. Vertebne 
11 -f 13; teeth moderate, the outer series on lower jaw enlarged. 

Inhabitants of the fresh waters of the West In<lies and Brazil. Two species known — Guavina 
brasilietutis (Sauvage), from Bahia, and the following. 

243. Chiavina g^avina (Cuvier <fe Valenciennes). ''3foron." 

Head 3.5; depth 4.5; eye 6.5; snout 4; maxillary 2.25 to 2.5; mandible 2.5; interorbital 3 to 3.25; 
preorbital 7.2; scales about 100,-38; D. vii-12, tlie longest spine 2.5 to 3 in head, the longest soft 
ray al)out 2; A. i, 10, longest ray alxHit 2 in head; pe<toral 1.5; caudal 1.25 to 1.5. Bcnly stoutish, 
oblong, heavy forward; head heavy, Inroad: mouth oblique, large, maxillaries reaching middle of 

y. < •. B. iyur>— 10 
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v\i\ loNMT jaw sli^rhtly pn)jei"ting; isthmus very broa<l, gill-opening not reaching farther forwanS 
than vtTtiial o|K»n'K'; prtH)i»t'n'U' j*iii<K>th with t-onceaknl spine; traiulal i)eciiincle (!c>inprefl8e<l, least 
N>iihh :i.7r> ill itM U'iu*t depth, which is 2 in head; teeth in hnuKl l)anii8, outer ones of lower jaw 
stMiu'what eiilurgiHl; ilorsal outline ri.«*ing gently from snout to origm of spinous dorsal; ventral line 
r^'latively straight; si-ales very small, those on head emljedded and cycloid, those on l)ack, IxjUy, and 
unterit»r juirt of si<les cyt-hnd, on j>osterior part of body ctenoid; lower portion of preocular and cheek 
nakinl, upi»er i)*>rtions with small eml)e<lded s<'ales. Fins mo<lerate; origin of spinous dorsal nearer 
tip t»f snout than iM)sterior e<lge of s<ift d<»rsal hy a distani-e equal to diameter of orbit; distance between 
spinous soft dorsal slightly greater tlian diameter of orbit; dorsal spines flexible; dorsal and anal rays 
when depressed barely reaching rudimentar\* cau«lal rays; cau<lal fin regularly rounder!; tips of ven- 
trals reaching halfway to origin of anal tin: tij* of j>e4-torals extending slightly lieyond tips of ventrals. 

Color, dark, marble*! with darker and lighter: under parts dirty- whitish; fins dark like body, 
bordered with white, esjiecially the <lonaihi and anal. 

The moron reaches a foot in length and L* a g«.>od fo(jd-fish. It is found on the east coast of 
troi>ical Ameritii from Culja to Rio Janeiro, in fiwh and lifackish water, and is generally common. 
Only two examples (6.5 an«l H.5 inches lijngt were seen in Porto Rioi by ils; they were o)>tained in 
the San Juan market Janoar}' 15, and |>robably came from the mouth of the Bayamon River. 

EktArin t^wirina Cuvivr ^ Valenciennei, Hist. Nal P^'L^t^.. XII. *J2{. Isr7. Martinique. 
Uuarina gaarina, Jordan &. Eronruinii, FUb«» <*f X*:>r.h an*l Mid<lle .VmericA. 2191^. 18S^. 

Q«mms ISe. SLXOOIB ( Oraaov I Bls^ 9l SckMider. 

Body long and low, compres£«^l behi&L VLvaA long. Ii>w. fianeneti alK>ve, withoat spines or 
crests, almtv^t everywhere scaly. M<xith laivre. »»bli<joe. lower jaw projecting. Lower pharyngeals 
rather bnia«l, teeth small. Iduntish. Preui^^rcle with a soiall concealed spine below, its tip hooked 
forward. Branclii* i?teirals unarmol. Eyes *maiL high. anteri»>r: isthmn* bK*J. Po^t-temporml bones 
ver>' strongly divergent, their inATtit^ns cl»^?e ti^ethtrr. thr tlistaDce between thetn abi>ot two-thinls 
the nam.>w inten.»rbital spai.v. and lest^ tliau one-s^wnth length *A h«sd: top of skull somewhat eleyate<l 
and dci'livous: inten-trbital an-a slightly I'vn vex tramsvereely: the d*>r^ tn^ well sefAntefl^ fir?t of 
6 or 7 flexible spim*s: ventral^ ^e^xirate. S.'alesf m««iente, ctenoid^ 45 ^> tiS in lonctwitnal aeries; 
vertebne k pi^mU » 1 1 - 15. 

Found in tn>pii'al seas, entering fresh waters. 

■ I. Tii'lh tuU'^tuil. th«.»!<* ••( innvr ••r i^uu-r •••r*.^ r-nLarsft*!. 

b. rhtx'k oniiri'ly ficak-*!. 

«\ Ttt.'ih nf inner sorifs of ..aih jaw *rnlitix*-'i. 

(/. Si-HU-?* in a me<Jian .M.-ri*.-* 40 l/» T,\, in a trt^-t- -tr-rl*** VI f'» 'J»», 

«. Eye large, 5 to G in h<-u'l; Nal«r«» 4<j U» -M.— 12 U* 1 1 i—Wy)p<M 

tt'. Eye Kmall.H in licjul; h'jiU.-*« U\.-'3) ^dtar mm jt 

d(J. Scalenin u ni«><liun K.TieH /i? to W; In a cniw* m-rli-?' is to 21 fum»i».l^ 

bb. Lower half of check nakcnl; wraleM 61 ptnAgtr 

244. Eleotris pisonia (iimelin;. ^'Mtn-on.'' 

Ifca<l 2.i>; depth .XTo; eye 7; snout 5; maxillary 2.75; mandible 2.75; inten>rbita] 3.6: preorbital 
10; jKH'toral 1.4; ventral 2; caudal 1.4; D. vi-9, the longest spine 3 in hear!, the longe>t ray 2.5: A. i, 8, 
the longet^t ray 2.3; wales 57 to 6ii,-19 to 22; vertebru? 11 :-15. IVjdy Htr>ut, not C(»mprt9tKd; head 
broad, <lcpreHKMl, tu]N?ring forwanl; mouth largt*, obli(|ue, maxillary reaching posterior border of papil: 
eyt^ high up; isthmus ni<Hl(*rat4'Iy bnja«l, gill-o(>eningH extending forwanl somewhat beyond angle of 
priH)i)ercU'; i)nKijK!n:lc with a strong conc4*alefl spine at angle, directed forward; no teeth on voifier or 
|)aIatin(*H; ttn^th on jaws in wide villifiirm l«ands, outer series somewhat enlarged; lower pharyngeals 
broarl, trianguliir, without fringe, t4H?th bltintish; branchiostegals 6; gillrakers 2 + 9, very short; caudal 
peduncle compreswd, its leaist width one-thinl its (h*]>th, which is 2 in heail. Fins moderate; origin of 
spinous dr»rHttlalK»utmi<lw ay iM'twwn tip of snout and tipof <lorHal rays; s^iace separating dorsals scaroely 
more than half orbit; dorsal and anal rays not n^aching liasi; of caudal; ventrals inserted somewhat 
IWhind iiiN'riion of jKH'toraln, their ti|is niching halfway to origin r>f anal; pectoral reaching beyond 
x^mnmls. S^ralcs small, crowdtMl anti'riorly, eml)e<ide<l on nai>e, head, and cheeks, ctenoid only on sides. 

Oilor, dark-br(»wn or bliutkish; sides with faint narrow <iark lines alternating with narrow light 
oiu»; fins with dark wavy lines. 
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The range of this 8|>ec*ii's is fn>ni Floruia to Rio Janeiro; it \» reix>rde<l fnmi PenHairola, Rio 
Almendares (Cuba), Santo Donnugo, Martini<iui% Surinam, and Rio Janeiro, and was found by us to 
be common in fre^h and l)rai'kiHh waters of Porto Rioo. In the Bayamon River 13 specimens were 
obtained January 12, varying in length from 3.5 to 0.25 inches. There is a single specimen, 1.5 inches 
long, from Mayaguez, January 20, an<i 3 small ones, from 1.31 to 2.06 inches long, from Arroyo. This 
species is known in Porto Rico only as "moron." It doi»s not seem to Iw much use<l as food. It is 
apparently most common in the lower jnirtiousof rivers, an<l proliably does not run to the headwaters. 

Amort iPixuma, Marc^mvc & Vii>o, Hist. Bra-sil.. IV, KJO, 1048. Bnixil. 

Eleot^ is capite pUiffutplateo, Gnmow. Mus. lohth., II, 168, 1757: after Mait*gravo «k l*i8o. 

Gobiusfdmnu Gmelin, Syst. Nat.. I'M), 1788; IulsimI on Klnttn:* of Gronow. 

Ekolris gyrinus Cuvier <Sc Valenciennes, Hi.st. Nat. I'oiss.. XII, 220, pi. 356, 18;)7, Martinitiue, Santo Domingo and Surinam; 

Pocy, Fauna l>uerto-Rique(ia. 339. 1H81; Stahl, 1. e., 79 and 1(»5, 1883. 
Eleotris {CuHus) Mizianus, Sauvage, Bull. Soe. Philom. I'aris 1879, 55, Belize and (Cayenne. 
Eteotris pisanis, Jordan & Evermann, 1. e., 2200. 189H. 
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Genus 137. SICYDIUM Cuvier & Valenciennes. 

Bgtly 8ub(!ylindric4il, covcrmI with ratlur small ctenoid scales; hea<l oblong and broad, with deft 
of mouth nearly horizontal; npiHT jiiw j>n»iniiuMit; snout obtusely romided; lips very thick, lower jaw 
with a series of numerous slender h(»riz(nital teeth, of which sometimes only the extremities are 
visible; upper jaw with a single uniform siries of numerous movable small teeth atta<*hed by ligament 
to edge of maxillary; l)ehin(l this outer visible serii's lie numerous other i)arallel series of yoimg teeth 
hidden in the gum, which succeed the former as they U'come worn out or bn)ken; lower jaw with a 
series of widely-set conical teeth; tei'th all simple, slender, distal half lH*nt inwani nearly at a right 
angle; eyes of moderate size; 2 dor^il lins, anterii»r with (J (5 or 7) flexible .spines; caudal quite free; 
ventrais unite<l into a short cujHshaped disk; «rill-o|H'ninjj:s of nuKlerate width; 4 branch iostegals. 

Found in the streams of the Wist Indies. Few species. 

a. Body u.sually well wale*!. 

6. Scales large, alxHit 56 in lonKitinlinal mtIi-.s punctfUum 

66. Scales moderate, about 08 antiUarum 

666. Scales small, alxnit 84. 

c. Body densely sealed; no dark vertical liars on Uwly cctrntiUt, 24!) 

cc. Body less densely 8cale<l; miuaniation sonietinu's qnito incrmipK'ti*: alwnjl 7 more <»r less diKtinct vertical bant on 

bod y pliimicri, 246 

aa. Body nearly naked vincenU 

246. Sicydium cag^uitee Kverinann & Marsh. 

Head 4.4; depth 4.8; eye 5.75; snout 2.5; maxillary 2; mandible 2.75; interorbital width 3; 
preorbital 3.5; I), vi-i, 10; A. i, 9; scales 83,-25; lonj?est dorsal spine 1.5 in head, longest ray 2; 
longest anal spine 2 in h«ad, longt^t niy 2; pivtoral 1.1; ventral disc 1.75; caudal 1. Body ratlier 
stout, heavy forward; head large, broa«l; mouth lar^re, its width 1.5 in head; lips very thick; maxillary 
not greatly produce<l; teeth simple, flexible; a median cleft in upper lip; pectoral somewhat shorter 
than head; dorsal spines without filament^*, longt^st alK)ut 1.5 in depth of body; space l)etween dorsals 
about equal to orbit; soft rays of dorsal and anal scarcely reaching base of caudal; ventrais united, 
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forming a ciip-shape<l disk, only alwut two-fifths |M)8teri<)r tnlge free from belly; caudal nnmdcMl. 
SraU's very small, ctenoid, densely covering entire Ixxiy except a broad strip on belly; posterior portion 
of nape with very fine scales; entires head naked. 

Color, dark-brown or olivaceous on head, sides, and back; under parts pale; fins all i)ale, anal 
with a narrow darkish margin; caudal somewhat dark; no dark vertical Viars on lK)dy and none at l)ase 
of pet^toral; no H-shaped figure at base of caudal. 

This sj)ecies is clost* to S. phnnieri, from which it differs chiefly in color, the more complete 
STjuamation, the shorter i)ectoral, and the nonfilamentous character of dorsal spines. Known only 
from the tyi>e, 8.fi8 incha*» long, from the Rio <le Caguitas at Caguas, Porto Rico. 

isicydium cnrfuitx Evermaiin «fc Marsh, Kept. V. S. F. ('. 1H99 (Dec*. 19), 355, Rio de Caguitas, C^gua-s, Porto Rieo. 




Fi«. ^.—Sieydinm cnfftiitsr. 
246. Sicydiuxn pluxnieri (Bloc^h). Sim jo. 

Head4to4.«; depth 4.5; eye 6 to 7 in head, 2 to 3 in interorbital width; D.vi-i, 10; A. i, 10; scales »4. 
Teetli in upi)er jaw long, slender, bent inward at right angles, only tips protruding from gums. Front 
teeth of lower jaw not larger than those behind; a single row of inconspicuous papillae on gum beneath 
upper lip, a large median papilla al)ove maxillary suture; a median cleft in upper lip. Pectoral longer 
than head; third, fourth, and fifth dorsal spines produced into lon^ ribbons, the fourth, which is longest, 
being 2 to 3 times height of iKnly. Body usually covered with small scales, re<luced in size on neck 
and l)elly; frequently almost nake<l, scales present only on i>osterior |>art of body. Caudal deeply 
emarginate. 

Color, olive or violet-bn)wn, with about 7 more or less distinct dark vertical bars; a dark l«r at 
base of pectoral; dorsal with irregular dark markings; anal fin with a dark marginal band, sometimes 
edged with white; an H-shaped figure on base of caudal fin, and a black bar on its posterior half. 

An inhabitant of the fresh waters of the West Indies. Not obtained by us in Porto Rico, but 
recorded by Professor Poey. 

aobiiu jUumicri Bloch, Ichth., 125, pi. 178, flg. 3, 1786, Martinique; on a drawing by Plumicr. 

Sirifflium siragttH Poey, MemoriaH, 11,278, 1861, Santiago de Cuba. 

Sirydium plumieri Poey, Fauna Puerto-Riquefia, 338, 1881; Jordan & Evermann, I.e., 2206, 1898. 

Oenos 188. 00BITJ8 (Artedi) LimuBos. Oobiei. 

Body oblong or elongate, compressed behind. Head oblong, more or less depressed. Eyes high, 
anterior, dose together; opercles unanned. Mouth moderate. Teeth cm jaws only, conical, in several 
series, those in outer row enlarged; no canines. Isthmus broad. Shoulder-girdle without fleshy flaps 
or pajiilhe. Skull depressecl, abruptly widened l)ehind eyes and without distinct median keel. Scales 
moderate, ctenoid, iHjnnanently covering body; cheek usually naked; belly generally scaly. Dorsal 
with 6 rather weak spines; pectoral well developed, upper rays sometimes very slender and silky; 
ventrals completely united, not adnate to l)elly; caudal fin usually obtuse. 

The genus Gobius^ as here understood, comprises a very large number of species more or less 
closely related to the European type of the genus, Gohiwt niger^ and its American relative, Gobius 
sfjixjraior. An examination of skulls or skeletons of numerous European and American species shows 
a remarkable uniformity in most respects. The general form and structure of the cranium is the same 
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in all, the only differences being very minor ones in the height of certain crests. Gohius oceaniau< seema 
most aberrant, but is difficult to separate generically on account of intermediate forms. Prol)ably 
several of the many genera indicated l)y Bleeker will prove valid, but only a thorough study of 
skeletons can establish them. It is not unlikely that Qmogobhis^ to which group most of our species 
belong, may be separable from Gobim. 

(tOBirs: 

a. Upper rays of pectoral fin silk-like: i. e., short and very slender and flexible, free for nearly their whole length. 

b. Body robu.st, compressed posteriorly tfoporator, 247 

(^TENOGOBIUS: 

aa. Upper rays of pectoral normal, not silk-like, similar to others. 

c. Scales large, 25 to 33. Color in life olivaceous, more or less spotted, never red. 

d. Dorsal soft rays 12 to 14; vertex and nape with a slight median fold of skin. Body long, not mu(?h compressed: 
head 3.5; eye 3 in head; a dark spot on first dorsal eigcumainn 

dd. Dorsal soft rays 10 to 12. 
f. Caudal with 2 spots at its base; jaws unequal, lower slightly produced; body robust, compressed behind, depth 6 in 
total length; head 4.33; eye longer than snout, 3.5 in head; maxillary reaching pupil; teeth in a band, the 
outer enlarged and distant, the inner enlarged and bent backward. Brownish; a faint blue spot on each scale: 
six spots along middle of back; similar sj)ots on scapular region and middle of side; a dark spot above opercle; 
blue dots on head; a straight blue line crossing cheek above and continued on opercle; dorsals faintly 
spotted. D. vi-10; A. 10. Scales 25.-7 ^ucofrstnum 

ee. Caudal plain or with but a single .*jpot at its basr. 

/. Dorsal spines low, highest little longer than head. 

ff. Region from nape to dorsal entirely sculed. 

h. Pores on preopercle not very conspicuous; n(» canine teeth. Bf)dy subfu.siform, little compressed; depth 4.5 in 
length; head blunt, 4 in length. roun<U'd in profile; eye equal to snout, 4 in head. Mouth small, horizontal, 
lower jaw included; ma.Killary ;{ in head, reaching to below eye. Teeth small, in bands in both jaw.s, the 
outer enlarged, those of upinr jaw very slcn<lcr. Scales large, ctenoid, those of nape and belly little reduced. 
Ixmgest dorsal spine shorter than head, ('audal scarcely p<iinted. about tU5 long as head. Color, whitish-gray, 
middle of side with 4 or 5 dark blotches, from each of which a narrow dark bar extends downward and 
forward; a large black blotch above jx'ctoral. obsolete in female; a .small black spot at base of caudal; a dark 
mark below eye: vertical fins barred. D.vi-1'2: A.llorl2. Scales33 titigmatunttf 

hh. Pores on preopercle very t'oiispicnous; lower jaw with small canines. I), vi-i. 9; A. 1. 9 quadripnrus 

gg. Region between napn; and dorsal wiih a narrow naked median strip. Body moderately elongate, subfuslform, 
depth 5.33 in length. Head lar^'e. not so blunt as in li.hnlcnsomn, 3.4 to 3.66 in length; anterior profile gently 
decurved; snout :?.33 to 3.') in head: eye 4: m<»uth large, slightly oblique: maxillary extending to front of pupil, 
2.33 in head. Teeth .small, slender and curved, in moderate bands. Scales moderate, ctenoid, those in front 
much reduced in size: breast nalced. Longest dorsal spine 1.5 in head. Caudal as l<mg as head, somewhat 
pointed. Olivaceous, mottled with gray; alM)ut 5 rounded dark blotches along middle of side, last forming a 
spot at base of caudal: no dark sj>ot on side of nape: some dark marks on head; vertical fins barred. D. vi-12: 

A. 13. Scales 33 to :V> shufeldti 

ggg. Region between najje and dors^il entinly nuked. 

I. Highest rays of second dorsal little more than half head, none of them reaching ba.se of caudal. 

j. Profile much decurved, skull rounded behind, without distinct median ridge: mouth horizontal. Body elongate, 
deepest below front of dorsal, tapering regularly backward, greatest depth 5.5 in length. Head short, blunt, 
profile anteriorly abruptly decurved. clu'ck somewhat swollen. Length of head 3.5 In body. Snout about equal 
toeye, 3.66in head. Mouth horizontal, ma.xillary reacliinp to below pupil (In male); lower jaw included. Teeth 
in each jaw in u band, outer row of upin-r jaw large. recurve<l. Scales large, ctenoid, somewhat reduced ante- 
riorly. Nape, brea.st, and belly naked. Dorsal spines alxmt two-thirds of head. Caudal ix)inted, 2.66 to 3.5 in 
body. Color olivaceous, with numerous dark n'ticulations on back; 5 black spots along Mide, the last forming 
a spot on base of caudal, sometimes with V shaped dark bars extending from them to dorsal, breast and si<les 
of belly with numerous dark sjHM'ks in male: a <lark line between eyes: a dark line from eye to middle of pre- 
maxillary. s«ime dark sjwjts below eye. sometimes forming bars, sometimes a stripe; a large oblique spot above 
pectoral, continued cm opercle: a black sp<)t at base of pectoral: dors*ils and caudal barred, anal uniform 
du.sky, ventnils and peet<»nd black in male, white in female. D. vl-11; A. 10 to 12. Scales 25 to 30.. htdeomma 

jj. Profile mcKlerately decurved; eye longer than snout, 3.75 in head. Color yellowish, oblong dark blotches on 
middle of side; dorsal and cau<lal barred. Head 4: depth 6. I), vi-12; A. 10 /(uciatus 

it. Highest rays of second dorsal as long as head, the last reaching base of caudal. Body elongate, back not arched; 
depth 6 in length; head 4, not eompresw'd. cheek tumid. Profile abruptly decurved, the .snout 8.83 in head. 
Mouth large, nearly horizontal, maxillary reaching posterior edge of eye in males, middle of eye in females. 
Teeth in narrow bands in each jaw. outer somewhat enlarged, outer in some (males?) much enlarged above 
and recurved, enlarged teeth fixed, others movable. Scales large, ctenoid, reduced anteriorly, belly naked. 
Dorsal spines little filamenU)us. longest ab »ut e(iual to head: caudal 2.25 to 3 in body. Males dark-olive, with 
4 oblong dark blotches alcmg middle of side: a dark caudal spot; a black blotch larger than eye on each side 
of shoulder; dorsal spottwl: caudal reddish a»M»ve, dusky below; females with 5 oblong dark blotches on side 
the last on base of caudal; from each of middle blotches a V-shaped bar runs to back; a black shoulder blotch, 
a dark bar from eye to mouth: v<'ntrals pale, with 2 dark streaks. D. vi-11; A. 12. Scales 30 (27 to :K) at leasl 
in males enrxutinuf 
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JJ. Dorsal spines high, highest reaching past middle of second dorsal. Nape scaly. Body elongate, moderately 

compressed. 
k. Deptli 5 to C in length; profile little dcourved, skull flattish behind, much broader than in GdbivLi boleo9oma, with 
an evident median ridge: mouth very oblique, much larger than in G. boleosoma: lower jaw thin and flat. 
Back slightly arched. Body a little deeper and rather le«s compressed than in 0. awieomus, depth 5 to 6 in 
length. Head 4. Anterior profile moderately decurve<l. Eye 3.33 in head. Mouth large, obIl<}ue; maxillary 
reaching to below pupil in both sexes. Teeth above uniserial, some of them enlarged and recurved; lower 
teeth in a narrow band; males sometimes with hindermost of outer series a strong, exserted, recurved canine; 
belly naked. Longest dorsal spine two-thirds head in females, elevated in males; soft dorsal elevated in 
males; caudal 3.5 in body. Color, light-greenish, sides of male with 5 or G narrow, straight, rather sharply 
defined whitish or yellowish crossbars, regularly placed: 4 dark liars, 3 below eye and 1 on opercle; a small 
dark spot behind and above opercle; vertical fins barred; female with a row of irrc^rular dark spots connected 
by a dusky .streak, and with pale cnissbars obsolete. D. vi-12; A. 18. Scales 27 riigmatiau 

kk. Depth 4.G6 in length; profile very obtuse anteriorly; maxillary extending beyond pupil, 2.6 in head. Teeth strong, 

uniserial, 4 shortish canines in lower jaw l>ehind other teeth; upper teeth largest. D. vi-11; A. 10. lyricus,2iH 

kkk. Depth 4 in length; teeth short and thick, uniserial; yellowish, much mottled and blotched. D. vi-11; A. 11. 

Scales 30 garmani 

cc. Scales moderate or small, 40 to 90. 
I. Soft dorsal and anal short, each of 10 to 14 rays; body more or leas elongate. 

EUCTENOGOBIUS: 

m. Caudal rounded, not much longer than head. 

n. Scales 40; dorsal with 9 soft rays only; anal with 9; depth 6.5 in total length; head broad, flattish; snout short, 
decurved; eye 4.25 in head, 1.33 in interorbital area, longer than snout: maxillary extending to below middle 
of eye. Some of dorsal spines produced in filaments, the third 1.5 times depth of body; caudal short, rounded. 
Two rows of ill-defined blot(*heson upper half of body; 2 rows of brovmish spots on second dorsal, upper strongly 

marked poryi 

nn. Scales 50; dorsal and anal with 10 soft rays each; profile very oblique. Color dark-brown badius 

GOBIONELLUS: 

mm. Caudal lanceolate, much longer than head: lower jaw thin; u.sually a green spot on roof of mouth in life. 

o. Body rather deep, depth about 5 in length. 

p. Scales rather large, 39 to 42; body moderately elongate, compressed; depth 5.25; head 4. Head not compressed, 
cheek tumid, snout short, abruptly decurved; mouth large, little oblique, jaws equal, maxillary 2.33 In head, 
reaching to below pupil; eye 5 in head; teeth above large, unequal, uniserial, some of them fixed, those below 
small, in a band. Scales anteriorly cycloid, becoming larger posteriorly, and ctenoid; dorsal spines scarcely 
filamentous, none of them as high as body; caudal 2.25 in body. Light-olive, with dark-olive blotches; body 
and head with many conspicuous round spots of cream color, each surrounded by a dusky ring, these most 
distinct on head, all smaller than pupil; snout with dusky streaks; dorsals and caudal sharply barred; anal 

and ventrals dusky (in male); a small round spot at base of caudal. D. vi-ll; A. 11 smctragdtu 

pp. Scales comparatively small (53). Body elongate, compressed behind: head a little compressed, 3.75 in length; 
depth 5 ; eye 3.5 in head, shorter than rounded snout; maxillary reaching to below middle of eye; teeth 
small, outer a little enlarged; dorsal spines all shorter than head, not filamentous. Nape scaly, its scales much 
reduced in size; scales ctenoid. Two violet stripes from eye to mouth; 8 or 9 violet bars on side: 8 or 4 bars on 

caudal; second dorsal spotted. D.vi-12; A. 11 or 12 ttrigahis 

oo. Body elongate, depth 6.5 to 9 in length; head 4.5; caudal ver>' long. 

q. Scales ver>' small (60 to 90); caudal more than twice as long as head in adult Body compressed, extremely 
elongate, depth 6 to 9 in length; head higher than wide, short, compressed, 4.5 to 5 in length; mouth wide, 
oblique; maxillary in adult reaching to below posterior border of eye. Lower jaw very thin and flat: teeth in 
both jaws small, subequal, those in upper jaw in a single series, those of lower in a narrow band; outer teeth 
■omewhaf movable. Scales anteriorly small, cycloid, embedded, those behind larger and ctenoid; a few scales 
on upper anterior comer of opercle; dorsal fins high, some spines filamentous, longer than head. Caudal very 
long, filamentous, 2 to 2.66 in body. Light-olive; fins dusky in male; a round, black spot on side, a little larger 
than eye. below spinous dorsal; first dorsal spine with 2 or 3 black spots; a small dusky spot at base of caudal; 
emerald spot on tongue conspicuous, fading in spirits. D. yi-14; A. 14 or 15. 

r. Only a few scales on opercle. 

8. Scales large, about 60 haeUUtu 

9S. Scales smaller, about 71 bayamonetisis, 249 

rr. Upper part of opercle with a large patch of scales ocemiietu, 250 

247. Gobius soporator Cuvier & Valenciennes. Mapo, 

Head 3 to 3.3; depth 4 to 4.8; eye 4.5 to 5; snout 3.5 to 4; maxillary 2.5 to 3; mandible 2 to 2.3; 
interorbital 5 to 6; preorbital about 8.5; scales 38,-13; D. vi-10, the longest spine about 1.7 in head, 
the longest ray 1.8; A. 9, the longest ray 1.8; pectoral 1.3; ventral 1.5. Body stout, heavy forward, 
compressed posteriorly, the least width of caudal peduncle about 4 in its least depth; head broad, 
snout blunt; mouth moderate, slightly oblique, the maxillary reaching middle of eye; isthmus very 
broad, gill-openings extending forward but slightly in front of base of pectoral; lips thick; teeth in 
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upper jaw in a broad band, those of outer Berien enlarged, the inner ones small; teeth of lower jaw 
similar but smaller. Entire body covered with largo, ctenoid scales, smaller on nape and belly; head 
naked. Fins rather large; origin of spinous doryal slightly nearer snout than l>a.se of last soft ray; 
space separating dorsals about 2 in eye; dorsal and anal rays not reaching caudal when depressed; 
pectoral broad, upper rays partially detached and silk-like; ventral disk rather free from belly, not 
reaching vent; caudal short, rounded. 

Color, mottled or marbled-gray al)ove and on sides and head, under parts white; back with 
about 4 dark areas extending down on sides; sides with irregular series of small white specks; dorsals 
and caudal barred with white and dark; anal light, with dark e<lge; other tins pale. Some specimens 
are considerably darker and have the fins darker, l)ut the color pattern is essentially the same in all. 

Found in the tropical seas; widely distributed and almost everywhere common, lurking among 
stones or on sand in shallow water, or in rock pools, moving very quickly when disturbed; north on 
on our coasts to Carolina and Gulf of California. The commonest of all shore-fishes in tropical 
America. Length 3 to 5 inches. Among our species this seems to be the most nearly related to the 
European Gobius niger, and may, therefore, be held to represent the subgeniLs Gobiu.% if our other species 
be placed in different subgenera. Perhaps all the others will ultimately be removed from Gobiu9. 

This is apparently the most abundant and gcneniily distributed goby in Porto Rico, the collec- 
tion containing numerous specimens from San Antonio Bridge, San (ieronimo, Palo Seco, San Juan, 
Mayaguez, Puerto Real, Guanica, Ponce, Fajanlo, Ilucares, Isabel Segunda, and Culebra Island. 

Gdbius soporalor Cuvler«fe Valenciennes, Hist, Nat. I*ois.vi., XII, 5<I. 1837, Martinique: Jordan & Evermann.l.c, 2216,1898. 

0(Aiu8 Uneattts J cnyna, Zool. Voy. Beaj,'le. U.'), pi. VJ, Hju'. 2, 1842, Galapagos An-hipelago. 

Gobiua catulus Gimnl, Proe. Ae. Nat. Sei. I'hila. IK-'vS, ir,y, St. Joseph lahnul, Texas. 

Gotfiusmapo Poey, Memorias, II. 277, 1.%1. Cuba. 

Gobiua lacertiis Poey, Memorias. IT, 27s. ls<;i, Cuba. 

Qobitu andrei, Sauvage, Bull. Soe. riiilom.. ser. 7. IV, 41, IKSO, KioGiiayas, Ecuador. 

Gobius carolinetiffis GiU, Proe. Ac. Nat. Sci. Phila. 1H<»:J, 2i.8. Charleston, S. C. 

Gabim bninnaM Poey, Synopsis. :vy.\. l^ns. Havaiui. 

Gobius arundclii G&rman, Pro<'. N. K. Zool. ciiib. I, June [), l.s'jy, CiipiHirton Island. 

248. Gobius lyricus (lirard. 

Description of male: Head 4; depth 4.5 to o; vyv A t<» 5; .<nout 3.6; maxillary 2.3; mandible 2.3; 
ihterorbital 4 to 5; preor])itai 5 tn (>; Ht'ali'.s 29,-9; I), vi-ll, the longest spine about 3 in head, the 
longest ray alx>ut 1; A. i, 10, Ww longest ray \.'2; ]>c(toral about equal to head; ventrals 1.1; caudal 
about twice length of head. Body elongate, tajK'ring; hea<l heavy, body somewhat compressed; head 
short, broad; nnout nhort, abruptly decurved; mouth rather small, somewhat oblique, maxillary reach- 
ing vertical of pupil; lower jaw included; eye small, high; isthmus broad, gill-openings not extending 
forward under opercles; teeth rather strong, in one s(»ries in e^ch jaw; lower jaw with about 4 short 
canine-like teeth l)ehind the other tei'th; teeth of ui)]H'r jaw larger than tho.^eof lower. Fins rather large; 
first dorsal with 2 or 3 filamentoiis s[)iiies reaching, when «lei>ressed, beyond base of second dorsal, or 
even to caudal; sj)ace separating dorsals very short, distance from snout to origin of first dorsal 3 in 
body; anal rays rt»aching caudal; caudal long and i>ointe<l; i>ectoral rather long, reaching origin of anal; 
ventrals rather short, disk not reaching vent. Scales lar^^e, cycloid, somewhat crowdi^l anteriorly; 
nape scaled, head and breast naktMl. 

Color, olivaceous or dark, with (y or 7 somewhat regular dark crossbars, the 2 or 3 posterior ones 
broadest, body with other dark blotchings and irregular markings; head marbled with darker, jaws, 
opercles, ami branch iostegals black; a black bar across isthmus; first dorsjil mostly dusky translucent, 
somewhat liarred; second dorsal and anal plain chisky; cainlal dark-blue with 2 longitudinal stripes of 
bright re<l changing to rose or orange in alcohol; jKH;t4)ral finely barred with blackish and pale; lower 
parts yellowish. 

Female examples may be de^scrilKnl a.s follows: Head 3.8; depth 4.9; eye 3.6 to 4; snout 4 to 4.5; 
maxillary 2.5; mandible about 3; interorhital 5; preorbital 5; scales 29-9. D. vi-11, the longest ray 
about 1.5 in head; A. i, 10, longest ray 1.7; pectoml 1; ventral 1.3; caudal 0.8. Form not markedly 
differing from that of male, caudal i>eduncl(^ h^.^js slender. Color darker, head and body blotched with 
dark; about 4 large dark blotches across back, more distinct than in male; blat^k blotch at base of caudal 
large; fins all barred with light and dark; no reddish bands on caudal; dorsal spines leas filamentous. 

Found in the Gulf of Mexico and along the South Atlantitr coast from Galveston and Indian River, 
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H<mth through the Went Iiuiien; generally common, but pn)bably not in Porto Rico. Length 2 to 3 
inches. The colkM-tion contains 5 males and 4 females from Fajanloand 2 males from lMal)el Seganda. 

ijifbiu$ lyricm Qirard, I*n)c. Ac. Nat. Soi. Phila. 1858, 169, BrazoH Santiago. Texas: Jordan & Evcrmann, 1. c.,2224, IHW. 
Gi)bius tpurdcmanni Giranl, Proc. Ac. Nat. S<'i. Phila. 1858, 169, Brazos Santiago, Texas. 
Smaragduit cotlalcH Poey, Memorias, 11,280, 1861, Havana. 

240. GobiuB bayamonensis Evermann & Marsh. 

Hea<l 5.8; depth 6.4; eye 5; snout 8.2; maxillary 1.8; mandible 1.9; interorbital 7.6; preorbital 
4.6; scales 74,-19, about 29 before dorsal; D. vi-14, longest spine about 0.7 in head, the longest ray 1.5; 
A. 15, longest ray 1.5; i)ectoral 0.9; ventrals 1; caudal very long and iK)inted. Body very long and 
slender; hea<l long; caudal peduncle long; mouth very lai^, oblique; maxillary long, reaching p««t 
posterior l)onler of orbit; only a few scales on opercle. 

(\)lor as in (i. fH'fanicus^ whi<*h this S[)ecie8 closely resembles. The smaller (74 instead of 63 to 
65), almost cycloid scales, fewer scales on opercle, longer head, larger mouth, longer maxillary, and 
longer and more slender body are differences which we can not reconcile with the descriptioiiB of 
ft. oceaniciAs or with numerous specimens of it which we have from Porto Rico. 

This description is based on a single specimen 9 inches in length. No. 49365, U. S. N. M., bought 
in the San Juan market, January 14. It probably came from near the mouth of Bayamon River at 
Palo Scco, for which stream the species was named. 

Gobius bayamonmris Evermann & Marsh. Kept. U. S. F. C. 1899 (Dec. 19) , 865, San Juan market, Porto Rino. 




Fig. 90.—Gobia8 bayamonensitt. 
260. Qobius oceanicuB Pallaj?. Etmieralda; ''SelV 

Head 5; depth 6 to 6.5; eye 5 to 5.5; snout about 3; maxillary 2 to 2.3; mandible 2; interorbital 
7 to 8; i)reorbital 4 to 4.5; scales ab<jut 63,-17; D. vi-14, the longest spine variable in length, 0.7 to 1.5 
in head, the longest ray about 1.5; A. 15, the longest ray 1.4 to 2 in head; pectoral 1.1; ventrals 1.2; 
caudal long and pointed. Body very elongate, tajxiring gradually to long caudal jjeduncle; heatl 
short; snout short; mouth large, oblique, lower jaw slightly projecting, maxillary reaching posterior 
border of pupil; interorbital ver>- narrow, preorbital broad; isthmus broad, gill-openings not extending 
forward much beyond angle of opercle; teeth in narrow bands on jaws, outer slightly enlarged. Scales 
ctenoid, rather large, smaller and crowde<l anteriorly, about 26 before dorsal; nape scaled, breast and 
cheek naked, opercle with a few scales at top. 

Color in alcohol: Pale-olivaceous; heatl, back, and upper part of side with fine dark punctulations; 
u large black blotch on side below spinous dorsal; middle of side with about 12 broad <-shaped black 
markings opening backward; an obscure dark blotch at base of caudal; opercle with a dark blotch; 3 
or 4 small black sjwts on first <lorsal spine; spinous dorsal dusky with a light and a dusky streak at 
basi*; soft dorsal dusky, with a light urea between each two rays, anterior rays barreil with light ami 
(lark; anal pale; pectoral soinewJiat dusky; ventrals <lark, prolmbly blue in life, with white border. 

Found along the South Atlantic and Gulf coasts <»f the Unite<l States and southward through the 
West lndii*s to the South American coast; not rare; recorde<i from Cuba, Martinique, Surinam, and 
Cayenne. Apparently cniiiiiKui in Pijrto Rico, as shown by the numerous sjx^cimens in the collection 
frnin San Juan market, Palo Scco, and H(K]ueron. Specimens were dredged at stations (>054, off San Juan 
llarbnr, in 4 to 5 fathoms, and <)0S7. (»ff Culchra lslan<l, in l'> fathoms. Our largest exanq)lesare alM)ut 
7..') inclics lon^. This si>ecies reaches a foot or more in Icnjjtli and is of considerable value as foo<i. 
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Oobius Cauda Umgisgima acuminata Gronow, Zoophyl., 82, No. 227, pi. 4, fig. 4, 1763, locality unknown. 
Gobius oceanicus Pallas, Spirilegia. VIII. 4, 1769. after Gronow; Jordan <fe Evermann, 1. c, 2230, 1898. 
Qcbius lanceoUdM Bloch, Fische Deutsohlands. II. 8, pi. 38. fig. 1, 1783. Martinique, 
(f 0611M 6am/aujv Cuvier & Valenciennes, Hist. Nat. Poiss., XII. 119. 1837. Surinam. Cayenne, and Cuba. 
Gotdtmettits lanrcolatus, Poey, Fauna Puerto- Riqnefia, 338, 1881: Stahl, 1. c. 78 and 165. 1883. 




-(ittbins (K'tauicus. 
Oenas 139. AWAOUS Steindachner. 

Inner edge of shoulder-girdle with two or more conspicuous dermal flaps; preorbital region very 
long; premaxillary and maxillary strong; lips thick; scales rather small, ctenoid, 40 to 80 in a longi- 
tudinal series; interorbital groove with a conspicuous median crest; otherwise essentially as in Gobius. 
The species reach a large size and are confined Jo the fresh waters of the tropics of America and to the 
Hawaiian Islands. Asiatic species of similar habit have much larger scales and seem to form a distinct 
genus, Rhinogobins Gill. The physiognomy in each is peculiar, the snout being long and convex. 

a. Scales about 53, little crowded anteriorly. 21 before dorsal on nape; depth 5.66 in length; head 4; eyes placed high, 
interorbital area equal to dianuter of eye: month horizontal; maxillary extending to middle of eye, 2.33 in 
head, lower jaw more flat than in .1. tdini^ivn: tei'th small, in narrow bands, those of outer row above enlarged, 

some large teeth in bjind of lower jaw. D. vi-i, 12: A. i, 10. Uniform yellowish in spirits fiavua 

an. .Scales 60 U) 70.<'rowde<l anteriorly, about :iO scales before dorsal on napK': 21 scales between second dorsal and anal; 
head broader than high; Ixxly compressed rK)Steriorly, rather de]»ressed anteriorly; greatest depth 5.25 in 
length; head 3.25 in length. Olivaceous: a serfes of irregular, roundish blotches along middle of side; narrow 
dark streaks radiating from eye: a blackish streak running across upper margin of opercle and extending 
obliquely across base of upjuT jM'ctoral rays; belly white; dorsal and caudal more or less distinctly barred with 

wavy blackish lines. D.vi-ll: A.ll; scales al)out 65 iaiagica,25l 

aaa. Scales 76 to 82, 24 scales between second dorsal and anal; head as broad as high; depth of body 6.6 in length; head 4, 
flat above, snout elongate, upper protile oblique; eye one-eighth of head, equaling interorbital area (in 
adult); mouth horizontal; lower jaw included: maxillary reaching to below anterior margin of eye;4eeth of 
outer series enlarged; canine teeth none; scales ctenoid, those on nape and anterior part of body very small; 
head naked; dorsal fins lower than IkhIv. none of the spines ])roduced; caudal rounded, 7 in length of body. 
Yellowish olive; l^ack and sides reticulated with blackish; head, dorstil, caudal, and pectoral fins dotted with 
blackish, the spots forming streaks on second dorsfil; six cros.s-series of dots on caudal; an irregular small 
blackish spot on upper ]>art of root of pectoral. D.vi-ll: A.ll: scales about 80 mexicanuf 

261. Awaous taiasica (Lichtenstein). ^' (iuavina^^ ; '' Saga^' or '^ Z<iga.^* 

Head 3.5; depth 5.4 to 6; eye 5.5 to 6; snout 2.2 to 2.4; maxillary 2.4 to 2.9; mandible 2.4 to 3; . 
interorbital 6.5 to 8; preorbital 3.3 to 4; scales 66 to 71,-22; D. vi-11, longest spine about 2 in head, 
longest ray 2; A. i, 10, longest ray 2 tt) 3 in head; pectoral 1.6; ventral 1.7; caudal 1.5. Body rather 
slender, head heavy, somewhat depresstnl, tapering, its greatest width about 1.5 in ita length; snout 
long; mouth moderate, very broad, its width al)out 2.5 in head; maxillary reaching anterior border of 
orbit; lips very heavy, upi^er with a broad flap; teeth of upper jaw in two series, those of anterior 
series much enlarged and recurved; teeth of lower jaw in a narrow band, outer scarcely enlarged; no teeth 
on vomer or palatines; isthmus very broad, gilI-oi)enings scarcely extending forward; branchiostegals 
4; gillrakers 3 + 6, very short and soft; irmer edge of shoulder-girdle with 2 or 3 short papillae. 
Posterior half of body compressed, least width of caudal jKHluncle about half its least height. Scales 
small, ctenoid, much reduced anteriorly, those on nape and in front of dorsal embedded and cycloid, 
al)out 30 series between dorsal and occiput; head naked; breast scaled. Fins rather lai^ge; origin of 
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8pinou8 doreal about midway iK^tween tip of snout and middle of Boft doraal; space between domUi 
M'arcely half orbit; dorsal and anal rays, when <U*prcsi4e<], not reatrhing base of caudal; pectond long, 
ni'arly ivat'hinj^ vont; ventral disk broad and fnv; caudal rounde<l. 

Color, iiakMiIivaceouH or yellowish, with a series of al)out 8 large blactk blotches along middle d 
side; l)ack and hi^d blotche<l and venniculatetl with dark; un<ler parts pale; dorsals and caudal with 
alternate l>ars of light and dark; iKXJtoral dusky; ventrals and anal \y&\e. 

This goby reaches a length of a foot or more. It is extremely variable in form and oqloration, 
as is the case with most widely <listributed fresh-water fishes. It is found in the fresh waters of the 
\Vi*st Indies and on }>oth coasts of Mexico, south to Brazil; common in Cuba, in Sinaloa, and aboat 
La Paz in Lower California, thence southward to Panama. It is also common in the fresh and 
bratrkish waters of Porto Rico, s|)ecimen8 being obtained fn)m the Bayamon River near Bayamon, the 
Rio de Caguitas at Caguas, an<i from a brackish yxxA on Vieques Island just west of the town of 
Isabel S(>gunda. It is of some value as food. 

Amore gnacu, Marcgravc, HiiU. Branil., 166, 1648, Brazil. 

Oobiustaiatiea Lichtenittein, Borl. Abbandl., 273, 1822, Brazil; not ThifUfica of Marcgrave. 

OoMtubanana Cuvier& Valencienneii, Hi«t. Nat. Poifs.. XII, 103, 1S87, Santo Domingo. 

GoMuM martinicus Cuvier «& Valencienncji, Hist. Nat. Poiw., XII, 105. 1837. Martinique. 

Chonophirrv9 biurulentuA Poey, Memoriae, II, 275, 1861, Cuba. 

Rhinttgtibins ctfntraeiuM Poey, Mem., II, 424. 1861. Cuba; P<x?y, Fauna Puerto-Rlq., 338, 1881; 8Uhl, 1. c.,78 and 16S, IMS. 

Gttbius tIttiicfuHTphnltM Cope, Tnins. Amer. Philos. 8<k'. Phila. 18ti9, 403. near OrizalMi, Mexico. 

EuHmognbiut UUuM O'Sbaujfhnewo*. Ann. MtLg. Nat. Hir«t., sorie« 4. XV, 1875, 146, Bahia. 

Aufoous taiagiea, Jordan & Evemumn, I. c., 2236, 1898. 




Fi<i. \ri.—rtoUmanniab(Hj^ur*mcnsU. 

Oenas 140. BOLLMAHKIA Jordan. 

This genus differs from Ijt^pidtHjobiuM in having no fleshy i)nxx»sses on inner edge of shoulder- 
girdle, the inten)rbital area of skull narrower and without trace of ine<lian keel, and in the very large 
ctenoid sc-ales. Fn»ni Gofmis proiH»r it is di.stinguishe<l by the j^resenc^e of 7 dorsal spines and by the 
preseni-e of laiige scrak»s on cheek. The genus BoUmannia has now five known sijeeies, B, chlamydts, B. 
oceUata, B. macropoma, B. fiigmainrn, and B. Itoqueroiiermn. The first of these was <lescribed in 1889 
by Dr. Jordan from the west coast of Columbia and the next thn»e by Dr. (Jillwrt in 1891 from the 
Gulf of California. Not until the last species was obtaine<l by us off Porto Ricx> was the genus known 
to have any representative in the Atlantic. All the species are found only at considerable depths, and 
do not inhabit shoal water, as is the case with most other gobies. 

262. Bollmannia boqueronenais Kvcrmann & Marsh. 

Head 4; depth 5.5; eye 3.5; snout 4.4; maxillary 2.2; mandible 2.5; interorbital width 3 in eye; 
preorbital (J; scales 27,-S; D. vii-l.S, the longest si)ine 1.5 in head, the longest ray 1.2; A. 12, the 
longt'st niy 1.25 in head; iH»ctoral 0.75; ventrals 1.1; caudal 0.4. H(Hly long, slender, tapering; head 
shnrt; snout blunt; mouth large, ol)li<jue; jaws sulHMiual, maxillary reaching i)osterior border of pupil; 
i>thinus narrow, ^Hll-(»iK*iiinpj rcachiii<r forward to hdow preoiHTcle; eyes largt*, high, close together, 
interorbital very narrow and witlumt inrdiaii keel; no iKshy pHM-ess on inner e<lge of shoulder-girdle; 
teeth on jaws in narntw bands, those of (»utcr scries somewhat cnlan:c<l; o]H'rcle short, about 3 in 
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head. Fins moderate; origin of spinous dorsal slightly behind base of pectoral, itfl spines 7 in number, 
not filamentous; interspace between dorsals less than diameter of eye; soft rays of dorsal and anal 
reaching, when depressed, l^eyond bai»e of caudal; c^audal long and pointeil, as in Gobitis oceanicus; 
pectoral pointe<l, reaching beyond origin of anal; ventral disk moderate, free from belly, longest rays 
barely reaching origin of anal. Scales very large, weakly ctenoid; nape, cheeks, and breast scaled, 
scales somewhat smaller than on body, about 9 scales Ix^fore dorsal. 

Color, pale-olivaceous or straw-color, l)ack and upi)er part of head with profuse fine dark punc- 
tulations; under parts pale, breast somewhat dusky; dorsal fins barred with white and dark, a large jet- 
black ocellus on posterior part of spinous dorsal; other fins pale, ventral disk somewhat dusky in front. 

Known only from the type and four cotypes dredged by the Fish Hawk at station 6074,. off Puerto 
Real, in 8.5 fathoms, January 25, 1899. It reaches a length of 2.75 inches. Type No. 49366, U. S. N. M. 

Named from Ensenada del Boqueron, in which the type was obtained. 
Bottmannia boqueronensis Evermann & Marsh, Rcpt. U. 8. F. C. 1899 (Dec. 19), 356, Ensenada del Boqueron, Porto Rico. 

Oenas 141. MICROOOBIUS Poey. 

Dorsal spines 7 or 8; scales very small, cycloid or weakly ctenoid, body scaled anteriorly as well 
as posteriorly, head naked, nape, l)elly and l)rciif*t usually so. Inner edge of shoulder-girdle without 
fleshy processes; Ixxly more or less conii>res.«o(l; month large, very oblique; lower jaw conspicuous, 
teeth strong; interorbital groove with or without a nie<lian ridge. Vertebrae 11 -j- 15 or 16. 

a. Scales about 42. Body elongate, nuxlorately compressed, depth 4 to 5 in length; head long and large, rather sharp 

in profile, 3 to 3. 5 in IxkIv: eye loii^^er than siKnit, 4 in head; month large, very oblique, lower Jaw strongly 
projecting; maxillary 1. ') to 'J. '> in licad. oxiendiiij? to oi»y)osite middle of eye, or much beyond front of orbit; 
teeth in few series, the outtT very loui,' and slender, curved, tlio lower longest, none eanine-like; scales small, 
some of them with short, thick irclh. thos*- of anterior part of bmiy not well developed; dorsal spines more or 
less filamentous, third and fourth or fourth and fifth soinotiines with long filaments; caudal pointed, about as 
long as head. Grayish-olive, with ratlicr sharply defined niarkings of darker brown overlaid with orange in 
life; head with n pale-bluish (^r pilt stripe froni maxillary backward across suborbital region to upper edge of 
gill-oj>ening; another i)alc ^ilt stroak from stiout alont: lower part of eye, another from angle of mouth upward 
and backwanl; rest of head dark; oporclc with an obli<ine. blackish bar; top of head and nape with dark 
marbling surrounded by j)aUT roiiculations; back with a series of black eross-blotehes mostly separated on 
median line: 2 narrower dark vtrtical bars behind pectoral; middle lineof side posteriorly with longitudinally 
oblong blaek blotches; besirlcs these, numerous other blotches not regularly arranged; first dorsal with 2 or 3 
oblique black bands; second dorsjil pale, with about 4 series of black dots; caudal spotted with black; pectoral 

yellowish; ventral black, its center yellowish (male): anal pale. D.vn-15; A. 16 or 17 gulosus 

aa. Scales 50 to 55. 

b. Scales 50, -14, cycloid; D. vii-lo; l)ody scarcely compressed etUepU 

hb. Scales 55,-12, strongly ctenoid; D. vit-17; body greatly compressed fneeki,'2SA 

aaa. Scales 65 or more. 

c. Caudal fin more than one-thirrl (two-fifths) lenj,'th of b4Kly. Scales very small, cycloid, deciduous. Body elongate, 

much compressed, highest in front of vi'Utrals, tai)ering regularly to very narrow, short caudal peduncle; 
greatest depth 4.75 in length: head r> 5. Head compressed, much higher than wide; snout very short, acute, 
preorbital not as wide as pupil; month terminal, very wide and oblique, jaws equal; maxillary reaching vertical 
from middle of orbit, 2 in head. Outer series of teeth enlarged. Eye 3 in head. Dorsals closely contiguous; 
spines ver>' slender, fifth slightly produced and filamentous; pectoral as long a.s head. Head and body 
translucent, overlaid by brilliant green luster, formed by minute, close-set green iwints; 3 conspicuous 
translucent bars wider than interspaces, crossing body close behind head; head with 2 brilliant narrow blue 
and green lines running obliquely across cheek below eye; dorsal whitish, with 2 or 3 lengthwise scries of 
large reddish-brown spots; spinous dorsal blackish at base, uppt»r caudal rays marked with red, lower portion 
of caudal and most of anal fin blackish, anal whitish at base, anterior rays tipped with white. In spirits,, 
body dusted with dark points; 2 light crossbars toward head; lower part of caudal and anal black. D. vii-16; 

A. 15 thafasHnus 

cc Oiudal fin less than one-third length of bmiy. Scales small, cycloid, embedded. Body very much compressed, 
more or less elongate, greatest depth at ventmls 4 (female) to 6.5 (male) in length; head 3.5 to 4. Head much 
compressed, much deeper than wide. Snout very short, acute, anterior profile not dccur>'ed, not steep; 
preorbital not as wide as pupil; mouth very large, very oblique or almost vertical; maxillary extending to 
below pupil, 2 in head (in male), 2.25 (in female). Lower jaw projecting, teeth of outer series enlarged, 
recurved. Eye 3.25 to 4 in head. Dorsals contiguous, spines very fine, produced in filaments, third highest, a 
little longer than head; second dorwil and anal high. Head and nape naked. In the female the depth is 
greater, mouth less oblique, smaller; j^rofile from spinous dorsal oblique. First dorsal spine highest, 3.33 in 
length. Ventralsmuch shorter than in males. Dark gray; female with ashort bright-blue bar bordered by blackish 
above pectoral; a blotch of sky-blue and orange below eye; fins du.«*ky, ventrals pale in female, dusky in 
males. Males with body plain bluish-gray. D. vil-17 to "20; A. 18 U) 21; scales 68 to 70- signattu 
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263. Micro^obiuB meeki Kvorniann <& Mareh. 

Hea<13.75; depth 6; eye 3.5; snout 5.5; interoHntal 7; preorbital 7; maxillary 2; mandible 1.5; Bcalefl 
55,-12; D. vii-17; A. 10. B<Kly slender, greatly r()mpreK**e<l, taj)erinp regularly from pectorals to caudal; 
lK»ad moderately heavy, interorbital space very narrow; eye large, high; mouth large, oblique; max- 
illary reaching ix)sterior border of orbit; lower jaw proje<'ting; teeth in bands in each jaw, outer seriej* 
greatly enlarged and strongly recurved, those of lower jaw largest; isthmus rather narrow, gill-openingn 
continuing forward; body densely sc-aleil, s<^^le8 strongly ctenoid, those anteriorly somewhat reduce*!; 
na|)e, breast, and entire head naked: origin of spinous (lorsal from snout 3.5 in length; dorsals very 
close together; spines of first dorsal tilamentou.**, exceeding head in length; soft dorsal and anal long, 
their Ijases about equal, alx)ut2.5 in Ijody, their last rays reaching past base of caudal when depressed; 
caudal pointed, its longest rays about equal to head; pectoral aV)out equal to head, reaching origin of 
anal; ventrals uniteil, almost reaching origin of anal. 

Color, light-oIivaceous, dusted over unifonnly with fine dark punctulations; large dark shoulder- 
spot between base of pectoral and origin of spinous dorsal; a few indistinct dark areas on side of heaul; 
lower jaw dark at tip; an obscure dark blotch at base of caudal; fins all rather pale except ventrals, 
which are dark, perhaps bluish in life; caudal somewhat dusky; anal dark-edge<l. 

This species seems related to }f. eulepitf Eigenmann & Eigenmann, describe^l from Fortress Monroe, 
Va., but differs in the smaller and strongly ctenoid scales, greatly compressed Ixxly, and in coloration. 
It is describe^l from a single si)ecimen, 1.5 inches in length (No. 49367, U. S. N. M.), colle<!ted at Fish 
Hawk station 6087, in 15.25 fathoms, l)etween Culebra an<l Viecjues islands. 

Microifobius meeki Evcrmann *fe Marsh. Rept. V. S. F. C. 1899 {IX'v. 19), 356, Ijetween Vieques and Culebra inlands, eaut of 
Porto Rico. 







Fui. 9;j. — Micrftfffilthut meeki. 
Oonui 142. OOBIOISES Lac^pMe. Barretos. 

Body gi'eatly elongate, compresscil In^hind, scales very minute; head small; eyes very small; 
mouth large, oblique, lower jaw projecting; gill-openings moderate. Teeth in a l>and, those in outer 
series being very strong. Dorsal rays v to vii, 16 to 23; anal rays 17 to 23. Dorsal fin low, ccmtinuous, 
spines similar to soft rays, but more wi<lely separated; soft dorsal and anal joine<l to l>ase of <*audal; 
ventrals 45, unite<l in a disk which is forme<l much as in Gohim. No air-bladder; no i)seu<lobranchiH-. 
From Tamioides {=Amblyopm) the genus Gohioifies is distinguisheii by the absence of liarU^ls, the 
presence of scales, an<l by the much smaller numlx^r of rays in its vertical fins. 

Found in the brackish waters of the Tropics, reaching a considerable size. 



264. Gobioides broussonnetii l^uej)e<lc. Bnrrtlo. 

Head 5.2.') (yoiin<:) to 7 (adult); caudal.;.") t«» .">; v\v small but evident, 7 to 10 in head; inter- 
orbital space 1 to 1.66dianiet«'r of cyi'; D. vii, U>; A. i. Uk HcmIv elongate, mouth oblique, maxillary 
extending l)eyon(l eye; ttH'tli in bands, outer series I'ularjred, shorter, an<l closer set than in (t'ohlitidtM 
fM-riKiinti*: s<'ales twice as lar^e as in ft. jKrmttm.^, those nn anterior part of IhkIv not imbrieattMl, much 
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smaller than those on jXMsterior part, which are elongate-oval in form. Violet hars extending down- 
ward and forward on upper i>art of body; sometimes a violet spot with a lighter or darker dot at end 
of bars; head marbled or spf)tted with dark violet or bn)wn. (Steindachner. ) 

VVest Indies to Brazil; common sou thwarrl, ascending rivers; once taken near New Orleans 
(Bean & Bean). Not seen by us in Porto Rico, but recorded from that island by Professor Poey. 
Length 20 inches or more. 

(iftbioklrs hrouMonnelii Laci^p^de, Hist. Nat. I'oiss.. ll./iso. M\^. prolmlily from Surinam. " uiveri by Holland to France": 

Jordan & Evcrmann, 1. c, 22<i3, 1898. 
Amhlyopua bragilienfis Bloch <fe Schneider, Syst.lchth., 69, 1801. Brazil: on drawing made by Prince Maurice. 
Gobiuif oblongiu Bloch & Schneider, Sysl. Ichth.,548. 1H)1: based on Lae^i>ede. 
Gcbioides barreto Poey, Memorias. II. 282, 1861, Cuba: P<Ky. Fauna Puerto-Ritiuei^a,3;i8,1881. 
AmMyopws mexicanus O'Shaughnessy. Ann. Mag. Nat. Hi>t.. serii-s IV, vol. XV, 1875, 147, Mexico. 

Family LXVH. ECHE\E1DID.€. The Remoras. 

Body fusiform, eUmgate, covere<l with miiniti', cycloid scales. Mouth wi<ie, with villifonn teeth 
on jaws, vomer, palatines, an<l usually on tongue. Prcmaxillaries not i)rotractile. Lower jaw pro- 
jecting V^yond up[)er. Spinous dorsal nioditiccl int«» a sucking disk, which is placed on top of head 
and neck and is comi)oscd of a <ioul>lc scries of transverse, movable, cartilaginous plates, serrated on 
their posterior or fr(»e edges. By means of this disk these fishes attach themselves to other fishes or 
to floating objects and are carried for gri'Ut distance.*^ in the sea. Operdes unarmed. Pectoral fins placed 
high; ventral fins present, thoracic and ilosr tc'vrctlur, i, o; dorsal and anal fins long, without spines, 
opj>o8ite each other; caudal lin cniarginatc or rnundid. Branchiostegals 7. (fi lis 4, slit Ix^hind fourth; 
gill rakers short; gill-membranes not unitc<l, frcf from isthmus. Pseudobranchia' obsolete. Several 
pyloric appendages. No air-bladder. No linlcts. No caudal keel. Vertebra? more than 10 -f- 14. 

This family embraces about 4 jrcncra and 10 sihmIcs. found in all seas, all having a very wide 
range. The sjH'cies of this group arc appari'iitlx (hsccudcd from a fossil genus, Opmthomyzon. 

a. B<xly very .^lender, vcrtebni- U- 1«. ;.<•; \«nir.iN iiarruwlv mliuiir tu abilomen: lower jaw produced in a flap: 
pectoral acute, witli flexibl*- rn\^ 

6. Laminic 10 only Phtheirichthvs 

bb. Lttrainie20 to 2h Echenkis. 143 

aa. B<Kly rather robust, vcrtcbm- Vl - l'> _*7 vtiitml- l>n>:i.lly jKlnatc t«» alxlonieii: lower jaw not produced: pecU*- 
ral.s rounded. 

r. Lamina* 24 to 27 Remileoia 

cc. Lamina* 16 to 20. 

d. Pectoral rays soft and rte.xiblc Rkmora 

{W. Pectoral ray.M .stiff and os.*<i fled Ruombochirus 

Genus 143. ECHENEIS ( Artedi) Liimseas. 

Body comparatively elongate, vcrtchrn- 14 -t !(> -r.SO; disk long, of 20 to 28 lamina*; pectoral pointed, 
its rays soft and flexible; soft dorsal and anal 1<»iil'. of ;i(M<»41 rays each: caudal lunate in adult, convex 
in young. 

Speines of wi<le distribution, attaching thcnisi'lvcs mainly to .»^ca turtles and large fishes. 

a. Disk oi'^l t«) 2ti lamina- (rarely Jl <»r28). \is Icu^'th less than oik -fourth )mm1 naurratcs,2^^ 

aa. Disk of 20 or '21 lamina', it.s length more than onc'-inurth ImmIv naucrateoidcs 

266. Echeneis naucrates Linnu'us. shtirksiH-krr; I'ffja; Pnjador; Sucking-fish. 

Head 5.25; depth 11 to 12; D. x.vii to xxviii (rarely xxi),:52 to 41; A. 31 to 88. Breadth Ixjtween 
pectorals 7.5; disk 4 to 5 in bo<ly; eye 5 in hca<l; snout 'l.'.WV, maxillary 8; from angle of mouth to tip 
of lower jaw 2.6(5; i)ectoral 1.4; ventrals 1.5; mi<ldh' <audal rays 1.4; highest anal ray 2; highest dorsal 
ray 2.83; width of <lisk 2.5 in its length ; base of <lorsal 2.5, anal 2.5, in body. Body elongate, subterete, 
slender; lower jaw stnmgly projecting, the tip flexible; maxillary reaching nostril; teeth uniform in 
adult, young with series of small slender twth in advance of others; gillrakers short and slender, 
alxiut equal to pupil; vertical llns low; anal rays higher than dorsal anteriorly; pectoral reaching 
very slightly past tips of ventrals; origin of ventral sj)ine under middle of pecrtoral base; inner rays of 
ventral fins narrowly adnate to al^lomen; dorsal and anal commencing and emling opposite each other; 
caudal with middle rays produced in young, the fin U'connng emarginate or lunate with age. 
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Color, ))n)wniHh; iK'lly dark, like Imck, an usual in thin fauiily; side with a broad 8trii>e of darker, 
imI^hI with whitinh, oxt(Mi<lin^ thn)U^h eye toHnout; caudal black, ittj outer angles whitiMh; pecUinU 
and ventrals black, Honietinien iKirdeiXKl with pale; doraal and anal broadly edged with white anteriorly; 
adult nearly uniform dark-bn>wn, not jmler lielow. 

Widely distributcHl in the wann Ht*a«; common north to Cai)e Cod and occasionally to 8an 
Francisco, attaching itwlf to turtlew an<l to large fishes. Ver\* common in the Tropica, being found 
attached to sharks, gn)U|)ers, or any other large fish, without regard U) si)ecies. Few lai^ sharks at 
Key West are without them. They are often caught with hook and line from the wharf, where they 
fre<piently forsake their host to take the bait. Lutken's n^nark that only Hemora remora han lieen 
retrordcnl from sharks is no longer tnie. Several writers have recognized 2 species of Echeneis proper — 
naurratt'H^ with 22 to 26 lamina?, the disk 4 to 5 in Ixxly. and naucrdieoides ( = albicauda=holbrQoki=: 
linaUus)y in which the disk is longer, 3.0 to 4 in body, but compose<l of fewer, 20 or 21, lamime. The 
latter form is rather common on our coast, the specimens from Key West alx)ve mentioned having 21. 

Not obtained by us in Porto Ri<'o, but recorded from that island by Professor Poey and Dr. Stahl. 

Echcnti* ntucraics (minprint for 7i<i«cra/«) Linnaciis, SyHt. Nut., ed. X, 2»jl, 1758, "in Pclago Indico." 

EchcneU albicauda Mitchill. Amer. Monthly Mag., II, 1817, 244, New York. 

Echencig tunata Bancroft. Proc. Comm. Zool. Soc., 1, 134. 

EthcneU atuttralis Griffith. Cuvicr Anim. Kingdom, 504, 1837. 

fEchenHs Httata Lowe. Proe. Zool. Soc. Lond. 1839, 89, Madelm. 

Leptechattu iMucrattH, I'cK'y, Fauna Puerto-RiqucAa, 333, 18H1: Stahl. I. <-.. Wund 106. 1883. 

EcheneU naucnitts, Jortlan & Evermann, 1. c, 2209. 1898. 




Fhj. 9^1. — Echf.iu'U» vnucriUt». 

Family IXVIII. MALACANTHII)^. The Blanquillos. 

Body more or leiw elongate, fusiform or compressed. Head subconical, anterior profile usually 
convex; sul)orbital without bony stay; lK)nes not >;reatly developed; cranial lx)ne8 not cavernous; 
opercular lx)ne^^ mostly unarme<l. Mouth rather terminal, little oblique; te(*th rather strong; no teeth 
on vomer or jmlatines; premaxillary usually with a blunt i)osterior canine, somewhat as in the Lahridn; 
premaxillarie>« protractile; maxillary without. supi)lementall)one, not slipping under e<lge of preorbital. 
(iills 4, along slit l)ehind fourth; f>seudobranchije well <levelope<l; gill-membranes sejwirate, or mon» 
or less uniteil, often adherent to isthmus; lower pharyngeals separate. Scales small, ctenoid; lateral 
line i)reH(»nt, complete, more or less concurrent with \mA*k\ dorsal fin long and low, usually continuous, 
spinous iK>rtir)n always much less develoiwd than soft portion, but never oljsolete; anal fin very long, 
its spines feeble and few; caudal fin forke<l; tail diphycercal; ventrals thoracic or subjugular, i, 5, 
close together; pectoral fin not very broad, rays all branched; vertebne in nonnal or slightly increa8e<l 
numl)er (24 to 30) . Pyloric ca*ca few or none. 

Fishes of tempi»nite and tropical seas, some of them reaching a large size, (ienera alx)ut 6; species 
alxmt 8 to 10, mostly American. The relationships of the family are ol^scure, and it may be that the 
genera here associateil are not really closely allied. 

Malacanthin*: 

a. Vertebne 24: i>eroi>ercle entire. 

6. Soft dorsal Hn«i anal extrrmely lon^f, each with more than 40 rays; fomiKlender; scales very small.. Malacanthus 
(ui. Vortebne nn»re than 24: preoperele more or less serrate. 

('ArLoLATILIN.K: 

r. Soft dor>*il and anal mcKlenite, each with 'il to 27 M>ft rays: jireoiwrcle serrate; scales rather small; form ntbust. 

<l. I'l^fMT jaw with ]M)sterior canines: dorsiil spines graduated fArLOLATlLUS, 1 14 

L ATI LIN.*:: 

(V. Soft dorsal and anal short, each r>f 13 to l.')soft rays; }»reo|Knlc dcnticnlate; scaler vmall; form robust. 
t. NafK' with a lar^'c a<li|»o^«' ;i|.|M'iidaj:c: a tlcsh> prohmLratiuii on rarh vi<lc of laUial foUl. e.xtcndiTiK forwanl Ixdiind 
angle of ni<»uth Lopholatiluh 
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Oenas 144. CAULOLATILUS QUI. BlanquiUos. 

Body elongate, subfusifonn, not stronj^ly coniprc^^Hetl, heavy forward, taperinj^ to« rather slender 
caudal peduncle; profile of head ^*t^ongly arched; month ino<lerate, little oblique, jaws nearly e<)nal, 
lips thick; maxillary narmw, not slipping? un<ler preorbital; tt»eth in villiform Vmndn, preceded by a 
row of stronger acute teeth; |)osterior teeth in each jaw canine-like, directed forward; ixxsterior canines 
of upper jaw lai^gest; no teeth on vomer or palatines; preoi>ercie iHJctinate, teeth nearly even; oi)ercle 
with a blunt, flat spine; eyes laiye, lateral; jrill-membranes slightly connected, forming a fold across 
isthmus, with which they are narrowly joined; branch iostegals: 6; gillrakers short and stout; nostrils 
' <louble, round, close together; scales small, firm, ctenoi<l; lateral line continuous, concurrent with the 
back; dorsal with 7 to 9 slender, pointed, gni<luated spines and 22 to 27 soft rays; anal similar to soft 
dorsal, with 1 or 2 small spines and more than 20 soft rays; caudal fin forkcil; ventral fins thoracic; 
no adipose appendage at nape; vertebne 12 -f 15 = 27. 

Large fishes of the wanu seas of America; valut^l as food. 

a. Scales small, about 12.*) in lutorul line, about .W in a transversa.' series. 

6. Eye small, 6 in head; depth 3.5 in btxly. scales l3-l2l>-:i.^ miei-opa 

aa. Scales larger, about 10-108-25 cvanop«, 25G 

266. Ca\ilolatilu8 cyanops Poey. Blanquillo; Dremba, 

Head 4 in total length; D. vii, 24; A. i, 22 (scales 10-108-25. Bean). Profile c<mvex before 
eye, not ascending to nape; no scales on fins; soft rays little divi(le<l; caudal slightly lunate, the 
first caudal vertebra spoon-like, its cavity receiving air-bladder; vertebne 12-f-15; no pyloric caeca; 
stomach short; air-bladder large. 

Color greenish alx)ve, a faint, ]>r<)ad, interrupted brown band above lateral line; some small 
brown spots alx)ve and Inflow it; region Ih'Iow eye dear blue, not very different from color of belly; 
soft dorsal brown, paler at its l)ase, (MJ^^'d w ith orange; ."Spinous dorsal orange. (Poey.) 

The blanquillo is related to the tile-fish, and is known only from the coasts of Cuba and Porto 
Rico, though it may be identical with (\ r///7/.<<o/>.s, des(Til)ed from the coast of Brazil. It was not 
obtained by us in Porto Kico, but has been recorded from that island by Poey and Stahl. 

When at Nassau, en route to Porto Hic(», wt cau^dit with hook and line 2 fine examples of Mala- 
canthux plumicri (Bloch), another rdativenf the tile-tish. Thiss[)ecies is called **sand-fi8h" at Nassau, 
and its occurrence about Porto Kico may 1h- conlidently exj)ecte<l. 

Oatdolalilm cyamtps Poey, Repertorio, I. 312, iMw. Cuba: I'uey. Fauna Puerlo-Riquefia, 334, 1881; Stahl, 1. c. 78 and 164, 
1883; Jordan & Everniann, 1. c, 227«. isys. 



Family LXIX. I).\CTYL0SC()PIl).4:. The Sand Star-gazers. 

Bfxly oblong, U)W, compressed posteriorly, covered with nnKlerate, cycloid, imbricated scales; 
lateral line complete, anteriorly running al(»ngside «»f back, iM)steriorly me<lian; head oblong, nearly 
plane alK>ve; eyes small, sui)erior, well for.wanl; suborbital bones enlarged, but without bony stay 
connecting with pn»opercle; nostrils double; oinrcles fringed; mouth nearly vertical; premaxillaries 
protractile, not forming entire edg(^ of upjx^r jaw; lips fringe<l as in Vranoscopidw; gill-openings very 
broad, membranes si^parated and free from isthmus, pseudobranchije [)resent or obsolete. Dorsal fin 
very long, continuous or divided, several of anterior rays spinous; anal very long, commencing close 
behind vent, which is near breast ; caudal diphycercal, free from dorsal and anal; pectoral variable, 
base broad and proiturrent; ventrals jugular, i, 8; vertebra* more than 10-|-14; pyloric cseca none. 

Small fishes living on sandy shores of tropical America, comprising 4 genera and about 10 species. 
The family is nearly related to {Xwlrnnnsmpidw, of w Inch group it seems to be a reduced or degenerate 
branch. Its relation with the Asiati** family Lcptosroitifhi &rv. most intimate, the incomplete ventrals 
and sunple pectoral rays of Ikiciyloscxjiddiv lx*ing the chief distinctive features. 



;^()4 HrLLp:TiN of the united states i?^8H commission. 

Oenus 146. DACTTL08C0PU8 QUI. 

Ii<Mly incMlcraU'.ly eloii^jate, covered with rather large, cycloid scales; head ciilx)id, oblonj?, and 
luyirly HatalK)ve; eyeHHiimll; interorbital space broad; mouth nearly vertical; lower jaw not dilate<l 
iHTieath nor eniarginate in front, without barbels; no intralabial filament; teeth villiform, on jaws 
(iiily; i>BeudobranchiK' very small or ol)8olete. Dorsal commencing at nai)e, with 6 to 12 slender 
8])ineH, soft rays numerous; anal inserted behind dorsal; ventral rays, i, 3. 

a. Dorsal rays x t<> xii. 22 to 31: anal rays fewer than 35. 

b. Soft dorsal with 28 to 31 Hoft rey8: anal with 32 or 33; ncalefl about 45. 

c. BcHly rather slender, depth about 6 in length (7 with eaudal); opercular fringe of 15 filaments tridigUaiu9,2?il 

cc. Body rather stout, depth 5,25 in length (6 in total with eaudal); opercular fringe of IH filament". 

d. Back not barred; head blotched and dotted i>oeyi 

^ 267. DactyloscopiiB tridigitatiiB Gill. 

Head 5 (in total) with caudal; depth 7; D. xii, 28; A. ii, 32; P. 13; V. i, 3; scales 11 14-: :I0 = 45. 
B<Miy slender, much compressed posteriorly; oi)ercular fringe of 15 separate filaments. Origin of dorsal 
fin t)ver lower angle of Iwse of pectorals, or inmiediately l>efore margin of operculimi, it« distance from 
snout to dorsal 5 in total length of body. Pseudobranchiw very small (overlooked by Dr. (iill, but 
evident in living specimens). 

In life, pale sand-color above, lower i>art whitish; above 12 narrow crossbands of whitish on the 
Iwick, not extending down far on the side; head mottle<l alx)ve; fins all pale. 

This si>ecies of star-gazer is found in the West Indies and the Barbados and north to southern 
Florida. It has been taken at Key West and Cape Florida, and a single example, 3 inches long, was 
seined by us in Ensenada del Boqueron, Porto Rico. It does not reach a length of more than a few 
inches, and is a shallow- water fish, frequenting the coral sands near shore, in which it is wont to bury 
itself, leaving only its eyes and mouth exposed, after the fashion of the flounders. 

Dactyloteopus tridigUaitut Gill, Proc. Ac. Nat. Sci. Phila. 1859. 132, Barbados; Jordan & Evermann, 1. c, 2301, 1898. 

Family LXX. GOBIESOCID.'£. Cling-fishes. 

Body rather elongate, tadpole-shaped, broad and depressed in front, covered by smooth, naked 
skin; mouth moderate; upper jaw protractile; teeth usually rather strong, anterior conical or incisor- 
like; posterior canines sometimes present; suborbital ring wanting; no bony stay from suborbital 
across the cheek; opercle re<iuced to a spine-like jn-ojection concealed in skin, behind angle of large 
prt»opercle, this spine sometimes obsolete; pseudobranchise small or wanting, the gills 3 or 2.5; gill- 
membranes bn)a<lly unite<i, free or united to isthmus; dorsal fin on posterior part of body, opposite to 
anal and similar to it, both fins without spines; ventral fins wide apart, each with 1 concealed spine 
and 4 or 5 soft rays. Between and behind ventrals is a lairge sucking-disk, the ventrals usually fonning 
l>art of it. This sucking-disk, which is wholly different in structure from that of Oydopterus and 
LifHiriSf is thus described by Dr. Gunther: 

**The whole disk is exceedingly large, subcircular, longer than broad, its length being (often) 
one-third of the whole length of the fish. The central portion is formed merely by skin, which is 
separated from the pelvic or pubic bones by several layers of muscles. The peripheric portion is 
divided into an anterior and posterior part by a deep notch l^ehind the ventrals. The anterior 
peripheric portion is formed by the ventral rays, the membrane between them, and a broad fringe 
which extends anteriorly from one ventral to the other. This fringe is a fold of the skin containing on 
one side the rudimentary ventral spine, but no cartilage. The posterior peripheric portion is suspende<l 
on each side on the coracoid, the upper l>one of which is exceedingly broad, becoming a free, movable 
plate l>ehind the petrtoral. The lower bone of the coracoid is of triangular form, and supports a very 
broad fold of the skin, extending from one side to the other and containing a cartilage which runs through 
the whole of that fold. Fine processes of the cartilage are continued into the soft striated maiigin, in 
which the disk terminates posteriorly. The face of the disk is coated with a thick epidermis, like the 
sole of the f<x»t in higher animals. The epidermis is divide*! into many polygonal plates. There are 
no such plates between the roots of the ventral fins." (Giinther, Cat, ni, 495. ) 

No air-bladder; intestines short; pyloric caeca few or none; skeleton firm; vertebrae 13 to 14 -f- 13 
to 22 = 26 to 36. 
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C^ffiiivorvHk* &^h^ of ^niall :?ii*^ ami of no \-adue a? fotxl. ohieriy of the wanii ?<»5is. u><Mdly li\ iiiaf 
among kMMe stoihft« between ti«ie niark:" and v'limriiiar to them finnly by nntui^ of the *lhttiivv disk. 
Their nations are ol^nirv. Imt they are prx^lxihly des^cendtHi frvmi alUeji or ant-esitor^i of the 0.4ti'.fx 
or the Bnirachoididx. Genera aKxit lo: spei*ie> 50. The ]mnoij^l «i»nus is f»*V»«*^u\ 

Oraus I4e. 00BIS80X Lae«pM». 

Body anteriorly very broad and depres^r^ii. iH^^teriorly slender, cv^vere^l with tinisfh, siiu¥%tli skin: 
operde with a strong :^ine: htad lai^\ r^mnde^l in fr\>ut: miHith tenninaK or\'5^vnt-sha|>etl : lower jaw 
with a series of strong incisors in front, their e«lj^^ rvmndtnl or truncate: upjvr jaw with a si»riee» of 
strong teeth, behind which are sometimei? smaller tivth: no teeth on vomer or ivilatim^et; jnlls o: gill- 
membrmnee broadly united under throat, not attaohtnl ti> isthmus; sticking disk Urge« |KiK>terior iH>rtiou 
withoot anterior free margin. Dorsal and anal iiKxlerate, dor^l ra\*s t> to 12, anal ray>< t> to llX 
Vertebrse about 26, as far as known. 

Species numerous, all American; mostly tropit.^al, dinging to nvks m^ar the shorw 
Jordan & E\-ermann recognize 18 spedes of this genus in Amerimn waters; ^ of tlu^s^* ar\^ knv>wn 
only from our Badfic coast and the remaining i:> an* all know n only fn>m the Wi^t Indies aiul the 
Sooth Atlantic and Gulf i'oasts, though but one s|Vi*ies has as yet Uvn found in IVrto Riixx 

a. Dona] fin moderate or short, its rays t> to 11. 

GoBiiBOX: 

b. Upper teeth in moiv than 1 serie< .rharaotor not ^^'ritit^l in a fow >jHviosi: hi^d bnwiil. 

c. Ocdontion in life chiefly olivaoemis. with liitlo rvtl, s*>nietimes luiiultHl with darker or i^iler. 

<f. Dorsal nys 12: anal rays 7 ff^Hw 

dd. Dorsal rays 11: anal rays 6; fins black nkf^pinnh 

ddd. Dor»l ra>-8 9 or 10; anal ra.N-s 6 crphntH* 

dddd. Dorml rays 8; anal rays 6 hHlt$,'i!^ 

<idddd. Dorsal rays 11; anal ra>*s 10 tirttmimt* 

dddddd. Dorsal ra\-s 10: anal rays 8 vir^yt^Ui* 

<r. Coloration in life chiefly bright-nNl. or else with nni siH>t«i or hands, ct>lor not fading in spirits, 
e. Color uniform red, unsp»>tte<l. <'olor not fadinj? in spirilN; dorsjil rays t> tt> S; anal raysT*. 
/. Lower jaw vrith short incisi^rs on ca«h sido. followcil by oaniiu's rN(i<Tt»|>A/A4i/mN« 

f. Lower jaw with 2 horizontal incisors on each sitlo. thinl horizontal tiH>th not incis»»r-like: no distinct canines, 

SicYASSs: 

66. Upper teeth in a single ^^eries icharactrr n«»t vcritkHi in >*>mo s]hh"Ics): dorsal and anal short. 

g. Color chiefly red. 

A. Body with dark cro«sl>ands and with >i>ot> of clear blue; InHiy nither slender. 1). t» or 7: A. ti rtiMj;iitoM«« 

hh. Body plain, light n»d; ft)rm rather slcn<ler iMirNmK 

gg. Color olivaceous or brownish, not re<l. 
t. Dorsal rays 9: anal rays r». 

j. Color olivaceous, withcuit l»ainis htnrt^ 

jj. Color greenish, with 3 dark cn»ssbands and many di»ts pHNWa/iihi^ 

it Dorsal ra}^* 7; anal rays 7; l>t)dy with «lark (•n>s.sbaini»< /(imtiftM 

268. Gobiesox tudes Kirhardson. 

Head 2.5; <lepth 4.(><3; \vi<lth of lu'ud 2.'); I). S; A. <> in plate (r> in description, the Hrnt nliort 
ray apparently not eoiniteil by Kiehanlson). Head very broad, an broad as lon^, abruptly truncate 
anteriorly; mouth large, maxillary reaching front of eye; lower jaw inehidiHi; teeth entin»; eye large, 
4.75 in head, a little more than half interorbital width, 1.5 in snout. Distance fnun fnmt of dtirsid 
to caudal about equal to length of head; insi^rtion of dorsal U^fort* vent; anal U^hind donml and nnich 
shorter than it; pectoral short. 

This is a very little known siHi'ies, which reuclies a length of 5 inches. The tyjH* I(M*ality is not 
certainly known, but it has Ixjen suppost^l to Iks ('hina. It is, however, certainly nott'hinoHe, an<l is 
now shown to be We«t Indian. A single s|)eci men, 1.25 inches long, colleete<l on tho nH»f at (-ulebra 
Island Febniary 9, agrees very well with the alK)ve description by Ri<!hanlM<)n. T\wns an* but H dorwd 
and 6 anal rays. Tho color is uniform pale-yellowish, with a slight tingt^ of nwy on middle <»f bm'k; 
fins all pale; eye very large, about 3 in head, much larger than in B|H'eimons of f/. Mtrumomm of samo 
size, and the interorbital width is decide<lly narrower. It set^nis to 1h» a gcnxl HjKHiieH, distinct from 
G. rejihalm anfl G, nigripinnis. 

(,'nbiaf(fx tmlcn Richardson, Voy. Sulphur, Fish.. \\t\, pi. -in. tigs. 1-3, 184A, habitat unknown; mui>|kmc<1 to \m China; 
Jordan & Evermann, 1. c, 2338, 189H. 

F. C. B. lWX>-20 
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Family LXXI. BLExNNIID/E. The Blennies. 

Bo<ly o))lonp or t'lonpato, iiakinl or covored with mcxlerate or small mrsAee which are ctenoid or 
cycloid; lateral line variouHly (lcvclope<l, often wantinj?, often duplicated; mouth lai^te or nmall, teeth 
variouH; ^ill-membrancH free from iHthmurf or more or less attachexl to it; pHeudobranchise preBent; 
ventralH jugular or nuhthonu'ic, of 1 Ppine and 1 to 3 soft rays, often wanting; dorsal fin ofsiunei* 
anteriorly, with or without 8<ift rays; anal fin long, nimilar to the soft dorsal; caudal well develope«L 
Vertebne in moderate or large numl)er, 30 to 80. . 

Carnivorous fishes of mo<lerate or small size, mostly living near shore in tropical and temperate 
or an*tic sea*«; most of them art* carnivorous, the (lininn\ so far as known, ovoviviparous, the othem 
m(>«tly oviparous, (icnera alwut 80; specie al)out 400; chiefly of rock pools and algte; some species 
in the lakes of Italy. Of the 57 gt»nera of this family recognized as American about 17 are found on 
our South Atlantic; coast, an<l si)ecies of each may at any time be discovered in Porto Rican waten*. 
At present, however, (mly 7 of these 17 genera are known to have Porto Rican species. 

I. Tropical blennicN, with vcrtobrse montly in moderate number, UAtuUly fewer than 45; lateral line usually arched 
high ab()ve pectoral, if present: dorml fin nmially with at leaMt one Roft ray, none in some species of Attehenop- 
trru» and AuchaiiMiun; anal 8pinefl little developed: ventral well developed, u^ally i. 3. 

a. Iknly »caly. 
Clinin.*: 

b. Lateral line present, arched anteriorly over inHJtoral. l>ecominK iiORterl<»rly median in portion, or elw ohsoleUr: 

Bpecitw ovoviviparouji. 

r. ScalcH ctenoid, very rough, 33 to 40 In lateral line: dontal divided into 8 fins. An ocalar cirrnn present. 

GlhLlAS. 117 
re. S<'ale8 cycloid; dorsal fin not divided into 3 fin.**. 

d. i>orml with 6 to 20 soft rayn. 

e. Shoulder-girdle without upturned hook on its inner edge above. Maxillary normal, not greatly expandt**!. 

Anterior |»art of lateral line normally formed; UMiially a comb of filaments at nape. Palatines without teeth: 
scaler moderate or small, 38 to 110 in lateral line. 
/. Teeth in jaws in 1 row only; teeth usually on vomer, none on palatineft; usually a comb of filaments at napi.'. 

Malacocte.vcs. 14M 
ff. Teeth in jaws in more than 1 row, a band of villlform teeth behind others; teeth on vomer, none on palatines. 

Body oblong, depth 3.5 to 4.5 in length; a filament above eye Labrisomub. 149 

dd. Donal with 1 short soft ray only; scales large; teeth in jaws in more than 1 series: teeth on vomer, none on palatines. 

g. Dorsal fin more or less deeply notched behind the third spine. First 3 dorsal spines stiff, wide set, not remote from 

rest of fin behind dorsal notch: anal spines short; body more elongate, snout less acute.. AnCHsropTBBrs, 150 

Oil. Dorsal fin continuous, not notched Paracuxts 

bi>. I>iteral line absent AucHSifiHTius. 1.51 

an. Bi)dy st^alclesx; Bpocii's ovipanms. ho far as known. 

h. Teeth comh-shHiH'd, in a single row in each jaw, behind which are sometimes long canines: vomer and palatinett 

usually t<M)thlc>.s: hiteml line usually single, with a strong arch anteriorly: dorsal fin long, con tinu<Mis. nr 

divide<l Into '1 fins, anterior jiortion c<»mpos*?<l of spines, which are stiff or flexible: anal fin long, usually with 

1 or 2 small spines: ventrals well devolopiHl, jugular, of 2 or 3 rays. 

i. Teeth all fixinl. att4iche<1 to bone of jaw and not movable. Caudal fin roundeil; teeth slender: gill-membranes not 

reducwl to a small slit. 
j. GiU-meinbranes free from isthmus, or at least forming a distinct fold across it. 

*. Jaws one or lK>th with a posterior fang-like canine, much hmger than anterior teeth Blrnnh's 

tt. Jaws without canines, teeth all equal Scartella 

jj. Uill-membmnes broadly united to isthmus, gill-openings restricted to sides. 

/. Jaws one or Ijoth with posterior fang-like canines Hyplbcrochiu's 

//. Jaws without posteritir canines; teeth equal: three articulated ventral rays. 

m. Mouth small, maxillar}' extending scarcely beyond front of eye; head decurveti in profile IIyf80blf.nmi*s 

mm. Mouth large. maxillar>' extending beyond vertical from middle of eye; head rather pointed in profile. . Chasmoder 
II. Teeth of front of jaws all movable, implanted on skin of lips. 
M. Vomer torjthleas. Jaws one or b<»th with posterior fang-like canines. ^ 

o. Dorsal fin continuous RrPiscARTRt 

tut r)orxal fin divided Kntomacrodis 

uu. VonuT with a few to«'lh: posteri<»r canines small Salariuhthys 

Ith. Teeth unequal, not <omb-likc; IxkIv oblong or elongate, more or less ecl-shapiKl, iiHke<l, or rarely witli nidimcntani- 
N-aU's: siipnuH-ular flap soinotinu"* i>reM.'nt. <iill-meml>nuies united, free fn»ni isllnnu<<; dor^ul tin very long. 
Kmu'timcsdiviiU'J ii»tr)2riiH. fornuMlof fli-xililo spines. whi<*h often iMisvj;ni<liiully into sr)ft mys; uiial fin loinj; 
vfiitnil fins thoracic or sut»jugular. usually not much, if any. Iwforc iH*ctonil>. <'oinj.<»st'd of 2 soft rays each, 
hpinc rudimeutary; chu(1h1 well developed, dorstil un<l anal usually more or h'ss joined to it at base. 

OPIIIOKLKSMIN.*:: 

y*. .laws with few teeth: a cirnis alsjvc eye and one above nostril: Ixxly K-aleless and not eel-shape<l: dop*al and anal 

free fn»m cniKlal; dor>iil tin n<»tche<l. 
7. Jaws each with i stnuig. h<.>oked canines in front and a h<M»ked jMisterior canine tx-low; caudal fin fork<'d. 

OrHKJBLE.S.VIIg 
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qtl. Jhws each with K enlarst'<l t-nrved, t'onii'al teeth, not hooked. Iiehind which \v. a Hinjrle row of smaller onen; caudal 

fin not forke<l CoRALLiozErrs. Vtl 

pp. Jaws v^ith numeroiLM teeth, not an alwve; caudal fin not forked. 
Kmblemariina-:: 

r. Body not cel-Hhaped: dorsal and anal not joined to caudal: no ncales; no cirri; no lateral line: ventrals before pec- 
torals; le<*th on palatines; caudal fin roundtvl. Dor»Hl fin very hij^h, not notched, spines passing gradually 
into soft rays; )&W9 long, sharp at tip £mblemaria. 158 

Oenns 147. GILUAS Evermann ft Marsh. 

Body short and stout, tapering rapidly from tlie short, broa<i head to the short, coini)re88ed caudal 
jKKluncrle; sc^ales large, rough -ctenoid; lateral line complete, or nearly so, broken under last spines of 
iuid<ile dorsal; a broad, double-pointed tentacle above eye; dorsal fin divided into 3 parts, first of 3 
short spines, second of 11 longer spines, and third of 7 rays. 

This genus is closely related to Emuawctex Jonlan & Evermann, differing in the presence of the 
orbital tentacle, the more complete* development of the lateral line, and the larger scales. 
Gillias Evermann & Marsh, Kept. V. S. F. C. WM (Dec. 19). 357 (jordani). 




Fig. 9o.—Gillias jorrtani. 
259. Gillias jordani Evermann <fe Marsh. 

Heail 3.5; depth 4.3; vyv 2.ry; nnout 3.5; maxillary 2.4; mandible 1.9; scales 2-;^-3, 6 in 
transverse He rie-s; O. ni-xii-7; A. ii, 15; lon^'cst (lor><al spine 1.8 in head, longt»st ray 1.6; longest anal 
ray 2.3; i)ectoral 0.8; ventral 1..*); ciunlal 1.3. Body short and stout, tajKiring rapidly to the short, 
compressed caudal pe<lmicle; head .'^hort; snout short, blunt, concave in front of eyes; mouth small, 
slightly oblique, jaws equal; eye lar^'e, hiirh up, inten»rbital width very narrow; a broa<l bifid orbital 
tentacle an<l a short nasal one; none on nape. Scales very larjre and rough -ctenoid; ojx^n'lesand entire 
hea<l rough; lateral line nearly complete, iH^'innin^' inunediately al)ove biuH» of i^vtoral at upj)er end 
of gill-oj)ening and extendinjr parallel with ba<-k to posteri«)r part of middle dorsal lin (or for 12 scales), 
where then* is a break, the line <lroppin;r down 3 scales, then continuing with one or two interruptions 
to ])ast^ of cauilal; lH.*My and l)reiu<t scale<l; dorsals 3, first (»f 3 short, llexible spint^s, close to the second, 
which has 12 longer, nither stiffer, spines, sepanite<l from third by a simce one-third diameter of eye; 
anal long and low, the mendiranes deeply notche<l lH^tw(H.Mi the rays; ixjctoral of 15 rays, broad and 
short, reaching i>osterior end of second dorsal; ventral of 2 slender rays. 

Color in alcohol: Brown, Inxly itoswmI by 4 broa<l blackish bars, one at origin of second dorsal, 
one under last si)ine>« of same fin, the thinl iK'twtH'u second and thir<l dorsals, and the fourth under 
thinl dorsal; an inky-black bar across caudal peilunde at l)aj?e of cau<lal fin; head and under f>arts rusty; 
fins all l)arre<i with light and dark; caudal with a narrow light bar at base, then a blacrk one, then a 
broader white one, followe<l by a muc^h broader dark Imr containing some white areas, the fin finally 
tipi)ed with white. 

Known only fn)m Porto Rico. Two si>ecimens of this well-marked and interesting species were 
obtained, the tyi)e, 1.5 inches long (No. 493H8, I'.S.N.M.), taken on the Cardona Light-house Reef, at 
Ponce, Febniary 1, 1899, and another of about the same size taken at the same place the preceding day. 
Gillias Jordani Evermann <& Marsh, Kept. U. 8. F. C. 1899 ( Dec. 19), 357, Cardona Light-bouae Reef, Ponce. Porto Rico. 
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CNmus 148. MALAC0CTEHV8 GUI. 

This );enu£i in very dciee to iMl/rimmuM, differing in dentition, the teeth in the jaws tjeing in idngle 
fleriev; vomer with a few teeth or with none, and none on palatines. The donail fin has usually a nolch 
Yiehind the fourth <ion<al spine a.^ well as at front of soft dorsal, but in some species tlie notch isobecare. 
Most of the sfiecies are not well known, and {lerhaiM more than one genus is here included. AlxNit a 
dozen species are recognized, only four of which are as yet known from Porto Rico, though 0evc*nl 
others may occur there. 

a. Nape witluiut filaments. 

b. Orbital filament preftent. 

r. I>. XXI. 8; gpinouBdorealnot notched. fin<t rayN Hhortest; body elongate: uiout poiuunl: nealeH lafw«'. nImmiI Sh. 

oeeUaIn* 

re. \). XX, 12; spinuns dunal weakly notche<l; body rather robust rarim» 

bb. Orbital filament wanting; dontal rayH xxi, 11; Npinous dorsal weakly notched; ventrala long wuBcrr^prnM 

aa. Nape with a Mngle filament; a tentacle above eye. 

d. D. X viii. 9 ImgmbrU 

dd. D. XXI. H; «cale>« a'» emittrm,2B0 

ddd. I) . X X 1 . 1 1 ; M*H Ufi 45 moorei, 361 

nnn. Nape with a i*(»mb of blender filumentM; HpiiioiiM dorxal more or lew notched, behind fourth or fifth itpine. 
'. Orbital filament prcj^'Ut. T). xviii to xx, 10 t4> 12; vomer with teeth. 
/. hk^leii 4.3 or 44. 
//. Highest w>ft ray of dorsal 1.5 to 1.9 in head; dontal without ocelli. 

A. A. II, 17; firxt 3 dorml spines wider apart than the otherx, the first longest; anal edged with dark gittt 

hh. A. II, 19: first 3 dorsal spines not wider apart than the others, thetfecond longer than the first: anal not edged wUh 

dark pii«r<ofienM<«, aau 

gij. Hoft raysof dorsal 1.2 in head: dorsal fin with 2 large black ocelli; ventral fiuM long, as long as head bimantiaim* 

If. ticales about 55; ventrals moderate, shorter than head ddaiamdi^TBi 

tr. Orbital filament wanting (no vomerine teeth ?) rerHeoior 

aaaii. Nuchal and other filaments undcflcribed; a black ocellus on front of dorsal. D. xx, 11; scales 46 bigmUaimM 




Fio. 96.— lfatococteni« cuUbrx. 
260. Malacoctenus culebrsB £vermann <& Marsh. 

Head 3..*55; depth 5; eye 4.2; snout 4.5; maxillary 2.2; mandible l.H; interorbital 6.5; scales 2-35- 
11; D. XXI, 8; A. ii, 18; jH^ctoral 1.,'5; ventral 1.3; caudal 1.4. JUxU' slentler, compressed; head rather 
long, iK>inte<l, up|)er pn)file convex; mouth large, maxillary u(»arly n.»aching jHwterior border of orbit; 
lips thick, jaw.s e<|UHl; teeth very small, conical, a single row in ea^h jaw; a single nasal, o(*ular, and 
nuchal filament; dorsal fin nuHlerately high, originating al)ove origin of lateral line, a shallow notch 
in front of last two don*al spines, membrane free from caudal; anal origin under about tenth dorsal 
spine; caudal somewhat iM»inte<l; ptM'toral large, n^aching anal; ventrals nxnlerate, not reaching anus, 
of two rays, no spini^ evident; lateral line distinct throughout, running high anteriorly, where it is 
slightly curve<l, turning abruptly ilownward over origin of anal, thence median to base of caudal. 

(V)Ior in spirits: HimIv I'ViTvwhere mottled with <lark brown, in somewhat regularly arranged 
blotches, a w^ries of about nine of tliest* at base of dorsiil, !)arely extending upon lin; a similar series of 
much small<*r ont's at base of anal, in»t rvidnit on all siK^«imeiis; 1h_'1ow the s<*ries at bast* of dorsal are 
two otbrr scrit's of the sauu' blntchrs, less t\vv]i in color and not so well <lt'iine<l, extending the length 
of ImkIv an<l soin«*tiincs inrmin;;^ with the npjMT htIcs. more or less bn)ken vertical bars; In'twetm the 
blotches a liirhter shadi'nf bmwn i^* interwoven with pale streaks of tbegr«)nnd-color; bea<l nearly pale 
U'low. <ave some «lark on chin and istlnnus; twn wid«* streaks tn»ni eye across ch<t^k; oiwrcle dark 
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brown; top of head with color of bo<ly; lips with brown and pale stripes; pasterior half of maxillary 
I>ale; dornal rather dark; caudal uniform gray or faintly l)arred; anal similar to dorsal in color, rays 
with pale tips forming a white edge; pectoral like caudal; ventrals pale. 

A rather plainly markcnl species of different ai<pe<'t from j»ther Porto Rican sijecies of yfalacrnifnuSt 
but not differing widely in any im{>ortant character, and as yet known only from Porto Rico. It 
seems most closely relateil to 3f. lu/piftrvt. Three specimens of about the same size; the tyi)e, No. 
49369, U. S. N. M., \:SS inches in length, from ret»f outside C-ulebra Harl)or, Febniary 9, 1899. 
\(nlncmienu$ riUebnr Evcrmann <fe Marsh. R«'i>t. I'.s. F. ('. 1899 (Dt'c. 19). rW, ('ulebra iHland. 

261. Malacoctenus moorei Kvennann & Marsh. 

Head 3. 6; depth 3.7; eye 3.5; snout 3.4; maxillary 3.5; mandible 4.5; interorbital 4; scales 3-45-7, 
11 in transverse series; IX xxi, 11; A. ii, 20; pectoral 1 in head; ventral 1.2; caudal 1.2; longest dorsal 
spine 1.5, ray 1.2; longest anal ray 1.5. Bo<ly short, rather stout, compressed; head short, snout 
short, but pointed; mouth rather small, little obliipie, gaj>e si-arcely rea(!hing orbit; teeth in each jaw 
in a single series; gill-membmnes broadly united across isthmim; eye small, interorbital space wide; 
dorsal outline rising abniptly to above eye, thence gently curve<l Ut origin of dorsal fin, and from there 
nearly straight to ])ase of caudal tin; ventral outlint* regularly convex. 




Fiii. 97. — MnlarfM'tnms nuforri. 

Color in alcohol: Light olivaceous, body (Tos.«ed by about 9 or 10 dark broad vertical bars, which 
extend upon dorsal fin, tlu^se usually broa<leHt above, pale interspaces therefore broadest on lower 
half of body; the fourth from last is a narrow dark line, the one following it is a double spot, the next 
narrow and indistinct, the last, at base of cau<lal, more distinct, followed by 3 small irregular white 
spots; top of head brown; side of head with fine punctulations; a dark line nmning forward from eye, 
a dark spot below eye, 2 or 3 dark blotches on anterior edge of oi)ercle; under surface of head crossed 
by 3 or 4 irregular, indistinct dark lines; caudal and anal with tine dusky punctulations; pecrtoral and 
ventrals pale. 

This species is close to M. gilli^ from which it may W distinguished by the larger dorsal and anal fins, 
greater depth, wider interorbital, and the colonition. Known only from one spiH'imen, 1.4 inches 
long, type No. 49370, U. S. N. M., collected at (Uilebra Island, February 11, 1899. 
Maiacocicnw nuHtrei Evcrmann & Maroh. Kept. U. S. F. ('. 1H99 (Dee. 19) . 358, (^ulebra iHland. 

262. Malacoctenus puertoricensis Evermann & Marsh. 

Head 3.4; depth 3.4; eye 4; snout 3.5; maxillary 3.4; mandible 2.6; interorbital 7; preorbital 8; 
scales 4-44-8; D. xx, 10; A. ii, 19; P. 14; V. 2; C. 13. Bcwly short, stout, compressed; head rather long, 
snout long and pointed; mouth small, little oblique, maxillary scarc^ily reaching the front of orbit; 
teeth in a single row in each jaw; gill-membranes broa<lly united, free from isthmus; eye high up, 
interorbital narrow; caudal peduncle short, compressed, its least depth alnjut 3 in head. Fins rather 
large; origin of dorsal over upper en<l of gill-opening, first spine slightly shorter than set;ond, which is 
somewhat longer than third, whose length is ab<^ut 2.2 in head; no notch l>ehind third and fourth 
spines, all spines from third to fifteenth being about equal in length, the sixteenth and seventeenth 
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U»injr H)iiu*what Hhorter, tho roiuaiiiing thn»i» progrcHnively lonjjer; w)ft dornal higher, itn longest my 
alKuit 1.7 ill head; longest anal ray 1.7; iHH'toral broa<l, 1.25 in heiMl, r«a(>}iing anal; ventral barely 
n>a<'hing origin of anal; a pair of nlcnder o<>nlar cirri, a Hinall Hiipraoc*ular one, a short, nlender, naaal 
c'irniH and a few very Hlender onen at najK*; Hcale-« larg(S not crowiUnl anteriorly; lateral line well arched 
al)ove jKH'toral. 

(>)lor in alcohol: Brown, much MiM)tte<l and vcrniiculatcHl with darker; top of hea<l brown, mde 
and uiwier i>art*4 jjale; Ki<le of Ixxly with alnnit i\ or 7 hnm<l, dark (rroHnharn, broa<ier than the fialer 
interppaccH, bnwMh^st and darkest alxne, and «»xtending \\\Hm dorwal fin; under part« of lx)<ly paler, 
more Hpeckled ; ppinons dornal witli nunieroun wnall brown HjKH'kH, a largi* bla<'k oc<»11uh on IxiHeof 3 
anterior Hpine^, and a larger one on Imt^e of last 4 dornal Hpinen, In'ing chiefly on Inxly; Hoft dorsal, 
caudal, and anal eiu*h crosned by wveral w^ries of Huiall brown HiM»t*»; iHM'toral an<l ventralfl pale, 
IH'ctoral with a few lirown npoti? at !««». 

The above description from the type, a female, 2.o inchcH long. No. 49371, U. S. N. M., obtaincfl 
at Hucaree, February 14. Thn»e female coty pen, gotten at Fajanlo, Fe]>ruary 17, and one at Culehra, 
February 9, agree c1ok»1 y with the type; 2 of these, however, show faint trac^w of narrow horizontal 
lines along lower part of side. 




Fig. 9^—JfaUicorlcntM puertorircrutis. 



A male, 2.5 inches long, from Culebra, February 11, taken aw one of the cotypes, may be described 
as follows: Head 3.5; depth 3.7; eye 3.8; snout 3.2; maxillary 3.1; mandible 2.4; interorbital 7; 
pm)rbital 6.2; st^ales :^45-9; D. xx, 10; A. ii, 19; P. 14; V.2; C. 13; longest dorsal spine 2 in head, 
longes^t ray 1.4; longest anal ray 1.5; pet^toral 1; ventral 1.1; caudal 1.1. Oolor in alcohol: Tolerably 
unifonn brown; crossl)ar8 on side very faint; longitudinal lines more evident than in female; throat 
an<l under parts of head mottle<l with white and light-brown; fins less si)eckle<l than in female, soft 
dorsal and anal pale, almost without spots. 

Another male, 2.25 inches long, from Culebra, February 11, agrei* with the large specimen just 
descril)ed, ex(«pt that the crossliars on Inxly are more distinct. 

This species most closely resembles ^f. himnni/atiui Steindachner, from which it differs in the 
larger head, greater <lepth, smaller mouth, narrower interorbital, and in the color. The tips of anal 
rays an* not white, soft dorsal is s|K>tted like caudal an<l anal, and there are no white spots on base of 
l^ec-toral, as is said to Iw the case in 3/. hbnaciiiatmt. 

MnlfiritrUnuit purrtnrif^mtix Kvornmnii A, MhixIi. Report V.i^. V.C. 1K99 (I)c<'. 19), 358, Hucan?>*, Porto Riro. 

263. Malacoctenus delalandi (Cuvier <fe Valenciennes). 

Head 3.4; depth 4; eye 3.5; snout 3.3; maxillary 3.3; man<liblc 2.(); interorbital 7; preorbital 
().2; scah»s 4-5:5-10; 1>. xx, 10; A. ii, 1!); longest dorsal spine 2.2; longest ray !.(>; longest anal ray 1.8; 
pectoral 1.1; ventnil 1.2; caudal 1<)Ih'.«j 1.4. Body conipres.^^ed, heavy forward; head short, snout short, 
(lecurvtMl; mouth rather large, maxillary scarcely rcachingeye; gill-incinbranes free and broadly uniteil 
acro.*'.'^ isthmus; teeth in a single series in each jaw; a few teeth on vomer, none on j)alatines; eye large. 
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above axis of Ixxly; small cirri alwve eye and a small nuchal fringe of filaments somewhat longer than 
o<!uIar ones; scales mo<lerate, latenil line arche<l above j>ectoral, strongly (lecurve<l posteriorly; l)elly 
nake<l anteriorly; first dorsal spine a little longer than second, which in turn is much longt*r than third, 
which is shorter than fourth; from the fifth toal)out the fourteenth increasing slightly in length, then 
regularly decreasing to the last but two, which is scarcely half a^ long as longi^st spines; last but one 
a little longer, and last al)out as long as fourth; soft ilorsal considerably higher than spinous part; anal 
long, lower than soft dorsal, membrane <leeply notched except among last 4 rays, which are longest. 

Color, olivaceous-gray, <larkest alnjve; side crossed by alj<»ut 6 irregular, broa<l vertical bars, first 
at base of pec^toral, last at Imse of niudal fin, each of these bars consisting really of 3 large brownish 
blot(!hes, mid<lle one largest and plainest, the lower least distinct; l>elly and brea«<t pale; hea<l oliva<*eous; 
cheek and opercles crossed by darker bands; under side of head crosse<l by about 4 distinct dark Imnds 
separated by white of somewhat greater width; fins all uniform pale, except spinous dorsal, which has 
a dark bloU'h upon first 3 spines. 

This species ranges fn>m the West Indies to Brazil, and is also found on the west coast of Mexico 
north to Mazatlan, where it is the most abundant species occurring in the rock pools, if Cliniat zonifer 
Jonian & (iilbert l)e the same species. We have com{)ared specimens from the west coast w4th ours 
from Porto Rico and can detei^t no tangible fliffercnces. From Porto Rico we have 3 sjHJcimens, each 
alx)ut 1.75 inches long, from Ponce and Hucares. 

aiinus dekUandi CnvioT Si Valenciennes, Hist. Nut. I'oiss.. XI. ;J78. I8:jr). Bmzil. 
CUnu9 zonifer Jordan A Gilbert. Proe. V. S. N. M. issi. 'M\\, Mazatlan, Mexico. 
Halacoctenus ddalaiuii, Jonian & Evemiann, 1. c.. '2^\nH, l«ys. 

Genus 149. LABRISOMTJS Swainson. 

Body oblong, robust; head naked, short, c()tnj)r^\'isc(l alxive; mouth rather large, with a row ot 
stout, bluntish teeth in front of each jaw, iH'liiiid which i.^^ a band of smaller teeth, broadest in lower 
jaw; teeth on vomer, no teeth on palatines; a tentacle above eye; side of neck with a tuft or series of 
fine filaments; dorsal fin continuous, with numerous slender spines and many soft rays, spines not very 
une^iual; i)ectoral long; lateral line continuous; scales nunlerate or small, cycloid; shoulder-ginile 
without upturne<l hook-like process on its inner edge. Intestinal canal short, shorter than l)ody. 

The limits of this genus are not well defined. It differs from Clinun chiefly in the absence of an 
upturned spine-like proctiss on inner edge of shoulder-girdle. This process is found on Clinus 
acuminatiiSy the type c)f the genus CUmis. 

This genus has five American sjxjcies, only one of which is yet known from Porto Rico. 

a. Scales moderate, about 70 in lateral line (so far as known) : .*ioft dorsal with 11 to 13 rays. 

b. Dorsal spines 16; anal rayK 20; tentacles on nape herminier 

bb. Dorsal spincK IM; no teeth on palatines: tirst ray of dorsal not longest; orbital tentacle well developed; nape with a 

conspicuouH comb of fringes. 

r. Vomer with a cluster of small teeth nuchipinnU, 264 

Wj6. Dorsal spine** 20; teeth on palatines (?) ; tirst dor^iil spine ]onj?est bucci/erus 

an. Scales very small, about 110; a comb of fringes at nai»e; tirst dorsal spines low; head with yellow spot;;. 

microlepidolus 

264. Labrisomus nuchipinnis (Quoy <& (iaimard). 

(Plate 4G.) 

Head 3.5; depth 3.5; D. xviii, 12; A. ii, 17; scales 70. Body oblong, rather robust; head 
naked, thick, short, not very obtuse anteriorly, compressed above; mouth rather lai^, the niaxillaries 
not prolongtKl ba<'kward, extending Ui oppcxsite posterior part of eye, 2.5 in head; front teeth of jaws 
(H)nic, stwng, liehind them a Imnd of villifonn teeth, broadest in lower jaw; vomer with a (latch of 
smallish teeth; eye large; interorbital sjmce very narrow; each side of neck with a long series of 
hair-like filaments, nearly as long as eye; orbital tentacle short and broad, multifid; nostril with a 
tufted barbel; lower jaw slightly i)rojecting, its posterior teeth sometimes recur\'ed; pectoral a little 
shorter than head, reaching vent. Dorsal spines rather slender, the 3 anterior spines scarcely shorter 
than the others, all the spines lower than soft rays; dorsal fin commencing near nape, spinous portion 
long; soft rays higher than the spines; (raudal small; i)ectoral rather large; ventrals moderate; gill- 
membranes broadly united, free from i.'tthmus; lat<^ral line complete, high anteriorly, then abruptly 
decurxetl; membranes of vertical fins sc:ily; w-ales not very small, cycloid. 



312 BITLLKTIN OF THE UNITED STATES FISH COMMISSION. 

Color in life: I^xly niottliMl yellow-olivaocous, cro8Hed by about 7 broad black verticul bare, th«* 
firnt extending fn>m origin of dorsal to {i\}\)er e<lge of opercle, necond from fifth donal 8pine to base of 
pci'toral, next 3 extending e.ntirely acrass Hide, .sixth from baHe of soft dorsal to median line, and 
seventh consisting of 2 or 3 black bloUheH \i\Hm upper jmrt of caudal peduncle; a round jet-black 
HjKit a>4 large as pupil ujKjn ojH^n-le, 8urrounde<l by a narrow line of orange or yellow; cheek antl 
upi)er |)art« of head like 8i<le; throat and ])reast pale-rosy; branch iostegals white with about 4 serie** 
of bla<'k siK3ts on membranes; l)elly ])ale; dorsal fin yellowish at baxe, pale bluish-white on outer half, 
lM)th spinous and srjft portions with numerous small reddish spots; a round black 8|)ot between first 
and thinl dorsal spines; caudal pale; anal yellowish at ba^ie, paler on outer half; pectoral pale with 
numerous small reddish spots; ventral pale; nuchal filaments reddish -brown; iris reddish-brow^n. 

The color on this species si^ems to Ix; 8ubje<*t to considerable variation; we have the following 
note on a specimen obtaine<l at Mayaguez: Side greenish-gray, with about dark crossbars extending 
ui)on dorsal fin, bifid alK)ve; cheek and throat vermilion; inside of the mouth and breast vermilion, 
becx^ming golden posteriorly; cheek with many pale-blue spots; similar spots on top of head and base 
of pectoral and paler ones on lower j)art of side; a large l)lack spot bordere<l by white on opercle, 
l)ounde<l on front and above by rich metallic-rosy; dorsal lemon barred with bn>wn; anal lemon- 
yellow with pale darker bars; (raudal plain lemon, faintly barre<l; pectoral lemon, with faint ban*; 
ventral rosy; cirri barred with pale-yellow and dark-brown; 6 dark l>ars on spinous dorsal and 2 on soft, 
second one faint; a large black spot between first and third dorsal spines; iris with purplish-red spoti*. 
West Indi(»8, north to southern Florida, south to Brazil; generally common in rocky poola; also 
reconled from the Canary Islands. Length 6 to 8 inches. Common in Porto Rico, si^ecimens being in 
the collection from San Antonio Bridge, Palo Seco, Mayaguez, Puerto Real, Ponce, Arroyo, Fajardo, 
Isabel Segunda, and Culebra, 

CllnHH nuchipinnis Quoy & Gaimard, Voy. Uranic ct Phynicicnne, Zool., 255, 1824, Brazil. 

Clinuspectinifrr CuvierA ValencienncH, Hist. Nat. Poim., XI. 874, 1H36, Bahia. 

Ijrpifomn cirrhosum De Kay. N. Y. Fauna: Fishes, 41, 1842, Florida. 

Clinu« mnnrienfis Valenciennes, in Webb & Berthclot, PoisR. lies Canaries, 60, 17, fig. 3, Canary Islands. 

Labri«omu» nuchipinnit, Jordan &, Evermann, 1. c., 2362, 1896. 

Genus 150. AUCHEHOFTEBVS Ottnther. 

Body moderately elongate, compressed, covered with rather large, cycloid scales; head shortish, 
naked, snout rather pointed; cheek full; mouth moderate, with a band of conical teeth in jaws and 
about one series on vomer, none on palatines; lower jaw prominent; gill-membranes united, free from 
isthmus; upi)er surface of head with filaments. Dorsal fin composed of stiff spines, with but a single 
soft ray, whiirh is lower than the spines; first 3 spines more or less separated from others, stiff and 
rather wider set, sometimes higher than the others; anal fin low, with 2 short spines; ventrals jugular, 
well <leveloi)e<l; pectoral broad; lateral line complete, strongly curved anteriorly. 

An inhabitant of the warm aeas. This genus differs from Oriidlceps in the large scales and in having 
but 1 soft ray in dorsal fin. Of the dozen recognize<l American species of AuchenopUrutt^ 5 are known 
from Porto Rico, and some of the others may oi«ur there. 

Corai.lk-ola: 

»». First 3 spines of dorsal forming a separate fin, beinj? much tiigher than any of the spines in the posU^rior part of 

fin; snout rather acute. 
U. S<'alcs :W: dorsal with 1 ocellus, anal with none; a black crossbar at base of caudal; a yellow sp<n behind eye: 

snout IK »i n ted nigripinnit 

hi). .Scak's 37 (ir .•». 
r. First dorsal spine shorter than second; snout slender, very acute; caudal pale; dorsal with 2 ocelli, anal with 1: 

D. iii-x X II, 1 marmoratuM. 

Ar<'iiENOPTKRrs: 

na. Firsts spincH of dorsal j<<»arcely forming a separate fin, none of them higher than posterior spines; snout not very 

lUMitc; iinnl without ocellus. 
'/. (inKlul fin pulf. usually with ii dark bur at its bjt"*c; u notch between third and fourth dorsal ttpines. 
I . l)op;4il Spines alMml :{1. 
/. Scalfs.-il ur.u). 

<;. Mriultninc of thlnl dorsiil spino joining fourth spine neiir its base aJflnU 

Vf/. Mi'inbnmc of third dorsal spine joining fourth spine near its tip. 
/(. (audul fin white, with a bnuul. black bar on its biuse; Uniy dark, no crossbars; .scales *2-.'Vt-3, 7 in transverse 

scries: D. x xx. 1 nlbicatnluit, litiS 

fih. <'aii«lal fill iii«»ttl»*<i, a narn>\v white bar near base. lH'ff)re which is a bn>a(ler dark bar: b(sly with alxmt 7 dark 
crossbars: scales 2-34-3, 7 in transverse .series; I), x x i x. 1 fajardo, 266 
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hhh. Caudal tin phIc, no dark bar at base; body pale rosy, no crosMbars; scales 2-33-3, 7 in transveree series: D. 

XXX, 1 rubcsceM,2ff2 

*r. Dorsal spines about 28; membrane of third 'dorsal spine joining fourth spine near iU tip; body with distinct 
crossbars. 

i. Dorsal xxx, 1, with a distinct ocellus; HcaU»s alMUt 2-31-3, 7 in transverse series fatciattu, 269 

U. Dorsal xx viii, without ocellus; scales 2-30-3, 7 in transverse series cingulalus, 268 

<id. (*.audal fin black; body chiefly black; head mottle<l with whitish; membrane of third dorsal spine joining fourth 
near its summit, ihi not notched: dorsal spines 30; dorsal with 2 ocelli nox 

265. Auchenopterus albicaudus Evermann & Mamh. 

Head -3.2; depth 4; eye 4; wiout 4.1; maxillary 2.2; niandible 1.6; interorbital 5.3; D. xxx, 1; 
A. II, 17; pectoral 1.4; ventral 1.5; caudal 1.6; branchiostegals 6; scales 2-34-3, 7 in transverse 
series.* Body rather short, compressed; dorsal outline not elevated; head moderate, not broad; snout 
short, pointe<l; mouth large, oblique, maxillary extending to below middle of eye; lips broad, prom- 
inent; a band of conical teeth on each jaw, those on side somewhat enlarged and recurved; a patch of 
teeth on vomer, none on ])alatines; gill-meinbranes broadly unite<l, free from isthmus; eye large, high 
up; nasal, supraocular, and nuchal region with fringe<i tuft-like cirri; a considerable notch between 
third and fourth tlorsal spiue--^, but not reat^hing bast*, of membrane; longest anterior spine scarcely as 
Umg as those of posterior i)ortion; scales largo, re(luce<l anteriorly; lateral line anteriorly separated 
from dorsal fin by only one scale; head nake<l. 




FiCi. W.—Aiirhnioptrnix nlhicnufiu*. 

Color, uniform dark brown on heiKl and body, no dark cn)ssl)ars; dorsal brown, mottled with 
lighter, narrowly edge<l with white; a black spot uiK:>n anterior 3 or 4 spines and a large black ocellus 
upon [Kisterior portion of fin Ix'twwn twenty-secimd and twenty-fourth spines; anal rather darker, 
with narrow white edge; caudal ixMluncle black, fin abruptly white at l)ase, entire fin being clear white, 
without si)ecks; pectoral black at ba.*JO, then ])arred with white and dark; ventral black at base, outer 
two-thirds barre<l with black and white. 

This si)ecies seems to be relattnl to the Pacific coast Auchenoptmin hUegripinniSj which it closely 
re.sembles, differing in the larger si-ales, deeper l)ody, and coloration. 

Known only from the type*, seined at Arroyo, Porto Rico, February 4. 
AuchnuviiUru* albietindun Evennann & Marsh, Rept. U. 8. P. C. 1899 (Det^ 19). 360, Arroyo, Forto Rico. 

266. Auclienopterus fajardo F.vermann & Marsh. 
(Plate 47.) 
I!ea<i 3.25; depth 4.8; eye 4.2; snout 4.8; maxillary 1.7; mandible 1.5; interorbital 6.5; scales 
2-34-3, 7 in transverse series; D. xxix, 1, the longest spine 2.3 in head; A. ii, 17; pectoral 1.4; ven- 
tral 1.7; caudal 1.4. Body elongate, strongly compresse<l ix)steriorly; head moderate, little compressed; 
mouth large, th^ long and slender maxillarj' reaching beyond posterior border of orbit; jaws subequal; 

— . < 

* In our descriptions of species of this family the sailes are counted from near front of donal to and including lateral 
line, then in lateral line, then from origin of anal upward and backward to lateral line, the transverse scries being 
i*ounted from origin of anal upward and ba<*kward to dorsal tin. The half scale at base of dorsal and anal is not counted. 



.•^4 BILL>mN OF THE I'MTKD STATES FISH COMlfLSSIOX. 

t«i'th of upper jaw rr»ni4-al and f»harp, in a faU-h in frr>nt, lieerjiniiiii^ ftoe row poiiteriorij; teeth in U*m'er 
jaw riniiiar, hut fewt-r and weaker; vomerine teeth in two neriefi. Nanal, ocalmr, ao^l nuchal filmnteub* 
pri'i'ent, all >iut the iiarial alx>ut <Vtiraiu*he(l. I>r>r>fiil ori^dn over e«l}^of preopen>le, firvt 4 f^UMSif^ndvate^l, 
foiirt h Hhortc^t, thtiH forming a not^-h ; donol ending with an unbranrhed flr»ft rar, the joints \'iiql>le angler 
a Htr«>n^ len.**; membrane of don«il jointtl low to <'aiMlal; anal origin under eWventh donal H{iine aii<l 
d<'<'ur\'<'<l jMirtion of lateral line; ptf^'toral n^a^'hing |«u(t front of anal; ventral moderate, of 'i rayn, 
innennfiKt shorter and nlenderer. 

CVilor in Hjiiritj*: IVkIv and hea*l light-re«ldbih, Yjexymung a little (rider poffteriorly; Yxidy with 
tnittrH of or 8 'lark vertii-al Itiin* extending on the fini*, their margins ill-ilefine^; YrrvaM (Ale, 2 <!ark' 
n-fldij'h twrn downwanl and Yjai-kwanl fnmi eye a<To»« up|ier and lom'er eflge of eheek to ojietfle; 
t!iaxillar>' lilotrhe^l with <lark; np^ier lip an^l tiiK< of lK>th jawH <lark; lower part of hea^l Hfiotted witli* 

* trk; a row of aU»ut 5 >anall dark Hii*»t*« on e«lge if preojien-le; irw pink; donol and anal fins gray. 

x<"«'pt for extenMiiin.-* of dark lian* of liorly and a few white ifiotii on doreal; a db«tinct ocellus on 
twenty-^fY^nd, twenty-thinl, and twenty-fourth don«l ^tinetf and thcnr membrane»>; iMue of camlal 
gray, like grr>und-4"r»lor of doryal ami anal; jiorterior jjart of c-auflal with gray mrittlings on rajrs only, 
thitf fiortion f«ei«irate«l from the }iai^\ {lart by a Pijace without pigment on rayt* or membrane, making a 
di>tin<'t vertical lar; perioral an<l ventral?* inottle<l. 

A hand*r>mely cf»Iore*l bk'nny, of which the <-c)Ilection eontains Vjat one H|iecinien, the iype^ No. 
4!K{76, U.S. X. M., l.«3 inrhen long, taken at Fajanlo, Porto Ricf>, Febniar>' 17, 1899. 

AwehemapUruM fnjttrtto Kvennann 6l MarKh. Kept. I*. S. F. ('. IMKf (Dec. \*i), 361. Fajanl**. V*tTU* Rico. 




Vui. IW.—Amdienffplcnurubesrms, 

267. Auchenopterus rubescens Kvemiann & Marsh. 

Hea^l 3.4; depth 5; eye 5; snout 3.8; maxillar>' 2.6; interorbital 5.8; scales 2-33-3, 7 in transveree 
series; D. xxx, 1; A. ii, 18; pectoral 1.5; ventral 2; caudal 1.4. Body slender and compressed; head 
mrxlerate, somewhat compresse<i alwve; snout pointed; mouth moderate, jaws e<{ual, maxillary al)out 
reaching fn>nt of pupil; lips, esfiecially upper, prominent; teeth small, conical, and sharp, in both 
jaws, in a numerous patch on front of upi)er jaw, fewer on sides; in lower jaw lese numerous in front, 
a long single row of somewhat stronger teeth on sides; eye not large; a small na8al flap, and a 3 or 4 
brancheil filament over eye and one at nape; scales rather large and regularly arrange<l; dorsal fin with 
a notch liehind thinl spine, and with one unbranche<l soft ray at its end, membrane joine<l to caudal; 
origin of anal under eleventh dorsal spine. 

Color in spirit-: Everywhere a nearly uniform faileil pink, save breast and lower side of liea<l, 
which are paler; a small, inconspicuous dark round sjKjt on dorsal fin, at twenty-thinl and twentv- 
foiirth spines, a little nearer the ba.«*e than margin, and made up of very siimll black punctulations. 
Indi<*ation< of a yellow tinge on front of <lorsal an<l ba.-e of anal in life; fins otherwis*^ all pale. 

Knr>wn only from tlie tyi>e, 1.3 inches lon^, colle<'te<l at Puerto Heal, Porto Kico. 

An^f"t>oipf^rnM riif^j^rfuM Kvjrmann 6c Maryh, Ilfpt. I". S. K. ('. is'jy dhr. iy», :V4). Piurto K.al. l*ort«» Kir-o. 
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268. Auchenopterus cingxilatus Kvennann <& Marsh. 

Head 3; depth 4.4; eye 5; nnout 4.2; maxillary 2.2; interorbital 6; scales 2-30-3, 7 in transverse 
series. I), xxviii, the longest spinels 2.75 in head; A. ii, 16, the longest ray 2.75 in hea^l; pectoral 1.3; 
ventral 1.8; caudal 1.6. Bo<ly nit her long and slender, strongly coinpre8»e<l; head large, little (Kim- 
presKe<l; snout UKnlerately sharp; mouth large, maxillary rt»a<*hing iKwterior lx>nler of eye, lips heavy, 
jaws sul)equal or lower very slightly i)n)jecting; teetli <'onical and sharp, in more than one row in each 
jaw, most numerous in front; a patch on vomer; a mu^al filament, a 3 or 4 ]>ranch€Hl supraocular 
filament, and a 4-branche<l inichal lilament, branches of latter each with a dark dot on its anterior 
surfaix*; dorsal originating over {^Ain^ of pre<)percle, of spines only, second slightly longer than first; 
se<*ond, thinl,and fourth graduated, fourth c<)m})amtively short, thus forming a notch ]>artly sefuirating 
first spines fn»in rest (►f fin; dors:i] membmiH? joined low with cau<lal; anal free from caudal, alxmt 
iiH high ai< dorsal, its thirteenth and fourteenth rays longest; first anal spine under tenth or eleventh 
clorsal spine; caudal roundtKl, shorter than hea<l, of alnrnt 13 rays; pectoral large, rem^hing anal, of 12 
rays; ventrals moderate, of 2 rays, spine not evident; lateral line nnming high t4) eleventh dorsal 
spine, here abniptly <le<*urve<l two rows of scales, thence meilian to base of caudal. 




Fi«». loi. — Anchtiinittrnin riuijukUus. 

Color in spirits: Bcnly and head j»ak'-yellow; lunly with 5 heavy dark-brown vertical bars, each 
alH>ut 4 rows of scales wi<le, extending on vcrtijal fins; membrane of anterior dorsal spines, opercle, 
cKH'ipital, and scapular region blotched witli same color; a dark l)ar backwanl and downward from eye 
ai!n)8s cheek, rather more than one-half width of eye; toj) of head l>etween and behind eyes darkened; 
preor])ital, maxillary, lii)s, and under part of head thickly punctulate with dark; dorsal and anal 
ImrrtMl with extensions of the wide, dark Inxly-bars, and with alternating narrower pale interspaces; 
cau<lal mottliNl or irn>gularly barred with grayish, its bju^e with the plain pale-yellow ground-color, 
which is 8hari)ly sei>arate<l from rest of (in by a curvcMl dark line; posterior half of pectoral with dark 
bars formed of dots on rays, tirst bar plainest; basal half r)f jHH-toral pale; ventral with basal portion 
dark, n»st barrio 1 like i)ectoral. 

A pretty ami strongly marke<l blenny, known only from Porto Rico; four si)ecinien8 obtained 
from the coral reefs at Ponce, and one at Puerto Heal. The type, No. 49375, U. S. N. M., from Ponce, 
is 0.8 inch long, and none of the coty|H»s exceeds 1 inch. 

AuchriufpteniA riiujidtUuM Kverinunn «!t Marsh, Kopt. V. S. F. C. IStW (IHm-. 19), 'MM, Poucc, Porto Rico. 

269. Auclienopterus fasciatus (Steindachner). 

Head 3.5; depth 4.r»; eye 4.5; snout 4.2; maxillary 2.3; mandible 2; interorbital 5.4; scale 2-31-3, 
7 m transverse stories; D. xxx, 1; A. ii, 17; P. 1.3 in hea<l; V. 1.4; C. 1.4. Body slender, compre8se<], 
head narrow, snout i>ointe<l; mouth rather large, lower jaw slightly ])rojecting, maxillary reaching 
posterior e<lge of pupil; gill-membranes broa<lly united across isthmus; eye small, above axis of Ixxly; 
profile rising gently and regularly from tip of snout to origin of dorsal fin, from which it continues in a 
nearly straight line to cau<lal pe<luncle; a small oi'ular cirrus and a small one on side of nape; fourth 
and fifth dorsal sjiines shorter than those Iwfore or after, others of apprriximately equal length; anal 
rays al>out as hmgas dorsal spines, the tips projecting l)eyond membrane; scales lai^, cycloid; belly. 
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breai^t, nape, cheok, and operclcH ncaltHl; lateral line complete, arche<l aU)ve pectoral, running on third 
row of HcaleH from ba<'k for about 13 m^alen, where it drops to fifth row. 

Color in al(^>hol: Somewhat rosy-brown, with faint tnw*es of darker vertical bars; anterior part of 
eye dark, hea<l uniform rosy-brown w ithout markinj^; dorsal fin with 8 broad, dark t)arM, the first on 
first 2 or 8 spines and forminf^a small blaclt spot near their tips, seventh between twentieth and twenty- 
fourth spines and containing a distinct (Myelins, probably blue in life; anal with 5 broad black bars, but 
no ocellus; a dark bar across base of caudal, rest of fin pale; pet^toral faintly an<l finely barrwl with dark. 

This blenny reaches a length of 2 inches and is known from southern Florida (Cards B<iund, Key 
West) and Portxi Riw). One sjiecimen, 1.25 inches long, obtainiMl at Hucares, February 14, agrees in 
the main with current descTiptions of this specicis. The dorsal spines, however, are more numeroua 
an<l the color seems to be somewhat different. Without more material we liesitate to reganl the^e as 
being of specific value. 

Cremnobaie*/(UKiattui Steindmchner, Ichth. BcltriiKO, V, nt), 1876. Floridii RtraitH. 
AHchenopteru9/a»cintwt, Jordan & Evermann. I.e.. 2373, 1H9K. 

Oenns 151. AUCHEHISTIUS Evermann ft Manh. 

This genus has the fonn of Auchenoptenis and suggests that genus strongly. It differs in the 
absence of a lateral line, in the much smaller si^ales, in the absence of a notch at front of dorsal fin, 
an<l in the imion of the membrane of the anal fin with that of the caudal. Only one spetnes known. 
AtwhttuMtu Evennann & Mareh, Kept. U. S. F.C. 1899 (Dec. 19),359 (aeoAZi). 




> 



Fui. mi.—AucheniMus mahli, 

270. Auchenistiua stahli Evermann <& Marsh. 

Head 5; depth 6.5; eye 4.8; snout 6; maxillary 2.8; 8<ales about 58, alvmt 13 in transverse series; 
D. xLi or XLii; A. i or ii, 2.S or 24; pectoral 2.5; ventral 2.2; (%udal 1.3. Bo4ly elongate, somewhat com- 
pressed, esi>e<'ially i)08teriorly, dorsal and ventral outlines alike; head small, upper profile straight 
and descending; snout moderate, pointe<l; mouth large, maxillary reaching to or beyond middle of 
eye; jaws equal, heavy and projecting; teeth in lower jaw conical, short and strong, slightly recurved, 
in one row; teeth in upper jaw similar to those in lower, but a small pateh of smaller teeth in front of 
jaw l)ehind main row; teeth on vomer; gill-membranes joine<l to isthmus; nostrils with short tubes, a 
single flap above each eye and one on each side of nape; dorsal fin long, of spines only; last four spines 
somewhat longer than the preceding, forming a shallow noteh, a feature not present in all examples; 
anal origin about midway between tip of snout and tip of caudal, fin similar to dorsal in shape, some- 
what higher in type, but a trifle lower in cotyi)e; membrane of dorsal and anal joined to caudal; caudal 
small, pointed; pectoral small, of 8 rays; ventral small, of 2 rays. 

Color in spirits: Body everywhere with a very slight yellowish tinge, in some specimens a faded 
gray; one specimen has traces of 10 or 12 <lark crossbars; fins all pale, in one i^ase the dorsal and anal 
dark-e<lge<l. 

This spei'ies is known only from the type, 1.2 inches long, No. 49372, U.S.N. M., from Ponce, 
February 1, 1899, an<l 13 coty|>es, 8 from the coral and alg.e on the ret?fs at mouth of Culebra Harbor, 
February 11, and 5 from Puerto lical. 

Named for Dr. A. Stahl, of Bayainon, Porto Rico, who, under many difficulties, lias nia<le cou- 
Hiderable colk'<'ti<m.>* of the natural-history obje<»ts of Porto Rico. 

AuchniiMtinti ntnhli Kv^nnanii & Marsh. Ropt. V. S. F. <'. ]s<kj f Dt-r. lui. :V>'J. Poinv, Porto Rico. 
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Oenns 152. CO&ALLIOZETUS Evermann ft Marsh. 

Body slender and strongly compre8se<l, without scales; hemi large, subcylindrical, bluntly 
pointed; mouth large; teeth not hooke<l, about 8 enlarged conical ones in front of each jaw, smaller 
ones behind; vomer with teeth; dorsal fin with a notch l)etween rays and spines; the membrane slightly 
connected with caudal; caudal fin rounded; ix'ctoral large, ventrals small and inserted slightly in 
advance of pectorals. A strongly marked genus, conspicuous in appearanc^e by its heavy head and 
thin body; probably related to Ophiobkunins, from which it is technically separated by absence of 
hooked canine teeth, convex caudal, and entire al)sence of a lateral line. Only one species known. 
Cbrotfiocdtw Kvemuinn & Manih, Kept. U. S. F. C. 1899 (Dec. 19), 36*2 {cardome). 

271. Coralliozetus cardonsB Evermann & Marsh. 

Head 4; depth 5.6; eye 4; snout very short; maxillary 2; D. xvii, 11; A. 21; pectoral 1.3; ven- 
tral 1.8; caudal 1.4. Body scaleless, slender, much compre8se<l; head large and heavy, not compressed 
nor depressed; snout very short and blunt; mouth large, horizontal, low in position, maxillary reaching 
far beyond eye; eyes small, clow together, pla(v<l high and well forward; tet^th conical, in a patch on the 
front of each jaw, an outer row of alnrnt H teeth (4 on a side) in each jaw, much enlarged; a single row 
of smaller teeth on sides of each jaw; teetli on vomer; a small flap at nostril and two short filaments 




Fkj. U):i.—OnalfiitZ(tH;t cnrdoiur. 

above eye, one much the sinaller; no appendages at nape. Dorsal fin long and high, of slender, flexible 
spines, and longer, soft rays, a notcli between fcjurth and fifth spines, last ray slightly connected with 
caudal; anal longer and lower than soft dorsal, free from caudal; caudal rounded; pectoral large, nearly 
as wide as body, reaching anal or beyond; ventral small, inserted before pectoral, of 3 rays, innermost 
very slender. 

Color in spirits: Body dark-re<l, much paler in one specimen; head everywhere bluish-black, 
this color dusted upon body, particularly on anterior portion; a pale-gray bar downward and back- 
ward across cheek; fins pale, except ventnils and front of dorsal, which have color of head; a row of 
small rosy spots along bases of anal rayn, setMningly in the flesh; sometimes a similar fainter row 
along base of dorsal. 

Known only from Porto Rico; three specimens, 0.87 to 1 inch in length, taken on the coral reefs 
at Ponce on three successive days; type, No. 4i)377, U. 8. N. M., 1 inch long, (M>llected February 1, 1899. 

OfraUiozetutcardona Evernmiin ifc MarMh. Kopt. V. S. F. C. 1899 (Dw. 19). 3*V2, reef at the Cardona Ught-hoiun, Playa 
de Ponce, Porto Rico. 

Genas 153. EMBLEMABIA Jordan ft GUbert 

Body slender, not eel-shaped, compressed, sc^aleless. Ventrals present, jugular, each of 1 spine 
and 2 soft rays. A single high dorsal fin Ix^ginning on nape and extending to caudal, with which it is 
not confluent; no notch Iwtween spinous and soft rays. Head cuboid, compressed, narrowed anteriorly. 
Symphysis of lower jaw forming a very acute angle. A single series of strong, blunt, coni(;al teeth on 
each jaw, and on vomer and palatines. Vomer and palatine teeth larger, their series (rontinuous, 
parallel to series in upper jaw. No cirri at nape; sometimes a cirrus on upper part of eyelmll. Gill- 
(.penings very wide, membranes broa<lly united below, free from isthmus. Lateral line olwolete. 
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Thw gemiM In'arsi noine rest^inblance to Bletm'ms, but the cientition is entirely <iiffen»nt, approat^hini? 
that of Chjnwpsw. An inhabitant of tropical Anierit«, in rather deep water; 4 epecietj known, 2 of 
which are Atlantic. 

a. Eye without ciirua. 

6. Depth 5 in leni^th; dorKal rays 83; vcntralR not purt' white ailantirti 

(M, Eye with a long cimw on eyeball above pupil. 
e. Maxillary longer, reaching po»iterior edge of orbit; b<Kiy without dark crownbar; ventraln pale: tip of caudal not 
black*. pandUjnis, 272 

272. Emblemaria pandionis Kvermann & Marsh, new species. 

Heatl 3.7; depth 5.8; eye 3.<5; snout 5; maxillary 2; mandible 1.8; D. xvii, 18; A. ii, 23; P. 13; 
V. I, 2; C. 13. Body slender, tapering, greatly compre8se<l; head comparatively heavy; snout short, 
decurved; mouth large, horizontal, maxillary reaching posterior border of eye; each jaw with a yiatch 
of teeth in front, outer enlarge<l, bluntly conic, slightly incurve<i, these continued laterally on upper 
jaw in a single series of similar but smaller teeth, and on lower jaw in a single series of similar but 




Fio. l(A.—EmblefMiria pandionis. 

smaller, blunter teeth; palatines each with a row of blunt teeth; vomer probably without teeth; no 
teeth on tongue. Fins moderate, rays not filamentous; first 17 rays of dorsal simple, not jointed nor 
branched, remaining rays jointed and elevated, longej^t a little greater than nnout and eye, the two 
anterior rays of anal not jointe<l nor branche<l; pectoral l)roa<l, short, iU* length 1.3 in head; ventral 
longer, filamentous, 1.2 in hea<l; caudal short, ix)inte<l, 1.8 in head. An unbranche<l ocular cirrus 
on upper jwirt of eye, its length alxmt one-third that of eye; iia**al tiilx* slender and 8iin])le. 

Color in alcohol: Pale flenh-i'olor; middle of Hi<le with a series of alnrnt 15 small brown blotchi*, 
largest anteriorly; above these and along Iwse of dorsal are 2 or 3 irregular serit»Hof smaller dark sjKits, 
those along l>ase of dorsal quite black; a similar series along l>ase of anal; head si>otte<i like Ixxly; 
dorsal fin with numerous dark si>ots and blotches, most distinct anteriorly; caudal and anal fins 
somewhat dusky; jKHrtoral and ventral pale; a few small brownish sfXH-ks on throat and on breast in 
front of ventrals; a very dark-brown, almost black, oblong spot, pla<-ed ol)li(|uely on lower i»rt of side 
alK)ve tenth anal ray, a narrow bar of same color just in front of it; this conspicuous color-marking 
present on left side only. 

Known only from the type (No. 49535, V. S. N. M.), 1.5 inches long, caught, in the tangle at Fish 
Hawk station 6084, between Vie<iues and Culebra islands, in 11 fathoms, and one cotyi>e of same size 
taken in the <lreflge at Fish Hawk station (5086, 8.5 miles northeast from Isalx'l Segimda, Vie<|ues 
Island, in 14.75 fathoms, the Ixjttoin at ea<*h station l)iMng coral, wind, an<l shells. 

This interesting sixM'ies is R'late<l to K o<*»//>r/m« Jordan, from La I'az, l^ower California, from 
which it seems to differ chiefly in the longer maxillary and in the coloration. 

Named for the W S. Fish Commission steamer i-V.sA JJauk, J*<(ialiun K-in;; the generic- name ol' 
the tish-liawk oi osprey, Pandion nirolinautis. 
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Family LXXII. FIERASFERID^. The Pearl^fishes. 

Body elongate, coinprt^Hsofl, taperinj; into a lon^ and slender tail; no scales; teeth cardiform, on 
jaws, vomer, and palatint»s; canine teeth often present; no harln^ls; lower jaw included; vent at throat; 
gill-membranes somewhat united, free from isthmus; no pstnidobninchije; no pyloric ca?ca; vertical 
fins very low, confluent, without spines; no ventral fins; ])ectoral fins present or a])sent. 

Small shore-fishes of tropical seas, often livinjj: in shells of mollusks, echinodenns, etc., l)eing 
esi>etdally often commensal with the pearl oyster and with the larger llolothuria. Only one genus in 
American waters. 

Genas 154. FIEBASFEB Cnvier. 

Gill-membranes little connect e<l, leaving isthmus bare. No distinct caudal fin; pectoral fins 
developed. 

The species of this genus are not well known, and their characters and nomenclatures are uncertain. 
It is not unlikely that the American species are all reducible to one, Fieranfer affinis or duhiuSj but our 
scanty material will not justify us in taking this view . (Jordan & Evennann. ) Only one species 
known fnjin Porto Rico. 

273. Fieraafer bermudensis (Jones). PearUpih. 

Head 8.5 in length; eye 4, longer tliati snout; mouth large, the maxillary reaching beyond orbit; 
pectoral 2.5 in head. Teeth small, acut(», nniserial, 3 in a line on vomer; palatine tei^th small. Color 
pale-brownish, a bluish stR»ak cros.«in^ nape iH'twei'n oi>ercU'S, 4 pale points on back. Vertebne 100. 
A small fish (length .S to inches) found in sliallow water on coral shores in the West Indies. 
Two sixicimens, eat^h aVxmt 4 inchrs lonjr, obtained by iis, one at Mayaguez, the other at Puerto Real. 
They certainly Iwlong to tlie sj)e('i(s dcscril)ed from Bermuda, which may not be different from 
Giinther's F. affinla or Putnam's F. duhifis. 

f f Fieraafer affinis Giinthor, ('at.. IV. :isl. l.s<v_». no Ideality j?ivon. 
f Ficrnsffr duhim Putimin, ITor. Bo'^t. Soc. Nat. Hist. 1H71. 841, Pearl Islands. 
L^royia bcnnudcnsiif Jones. Z«M)]oj:i.st. IX. 1.h7J. :Ki><. Renuuda. 
Fiera^er brnnwirnfis, Jordan tt Evennann. 1. e.. Jiyv. isyn. 

Family LXXllI. PLEIRONECTID^. The Flounders. 

Body strongly comj)res.sed, oval or elliptical in outline; head unsymmetrical, cranium twisted, 
both eyes l>eing on same sich' of body, wliicli is horizontal in life, the eyt^l side l)eing uppermost and 
colored, the blind side lowermost and usually plain. In the very young fish the l>ones of the head are 
symmetrical, 1 eye on each side, and the IxMiy is vertical in the water. In most sfHxries the cranium 
becomes twiste<I, bringing the upp<*r eye over with it. p]yes large, well sei>arate<l. Mouth small or 
large, the dentition various, t^'eth always jirescnt; preinaxillarics j)rotractile; no supplemental maxillary 
l>one; pseudobranchije present, (iills 4, a slit behind the fourth; lower pharyngeals separate; no air- 
bladder; preopercle with its nmrgin usually <listinct, not wholly adnate or hidden by skin of head; 
vent not far l)ehind head, visivm coniined. to anterior part (►f boily. S<'ales various, rarely absent, 
usually small. lateral line usually present, extending on caudal tin, sometimes dui»licatcHl or wanting. 
Dorsal tin hmg, continuoiis, of soft rays 4mly, Ijcginning on head; anal .similar, shorter; caudal various, 
sometimes coalesc^ent with dorsal and anal; iHJctorals inserted rather high, rarely wanting; ventrals 
under i)ectorals, usually of several soft rays, one of them .sometimes wanting. 

Fishes mostly carnivorous, inhabitint: sanily bottoms in all sea.»«, some species ascending rivers. 
Many of them are important fcxxl-fishes. (renera about 55; species nearly 500. 

Subfamiiies of Pletironfctida'. 

A. Ventral Ahh Hymmctrical, Kimilar in {lONition and in form of base, tliat of colored Hide nut extended along ridge 

of abdomen, 
(i. Moutli nearly Hymmetrieal, dentition nearly e<inally developed on both sidcH, gape UMually but not always wide. 

(Halibut tribe.) Hippooloshin/K 

aa. Mouth unRymmetricHl. jaw8 on eyed side with nearly Htraight outline, bones on blind side strongly eurved; teeth 
chiefly on blind side. 

ft. Eyes and color on right side (with oeca>*ional exceptions) . (Flounder tribe.) Plbcronectin* 

A A. Ventral fins unsymmetrical, dissimilar in position and usually also in form, that of eyed side being extended along 
ridge of abdomen. Eyes and color on left side. (Turbot tribe.) I'settinji 
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HIPPOGLOSSINiE. HaUbut Tribe. 

lAirge-moxUhed flounders vith the ventral fins symmetrical. — Mouth symmetrical, the jaws and denti- 
tion nearly equally develoiHid on both sides; gape usually wide, maxillary more than one-third length 
of head. Lower pharyngeals narrow, usually with but 1 or 2 rows of sharp teeth; teeth in jaws usually 
acute. Eyes large; edge of preopercle free. Pe<*toral and ventral fins well developed, the ventral fins 
similar in position and in form of base, that of eyed side not being attached along ridge of abdomen. 
Septum of gill-cavity without foramen. 

The only genera of Hippoglomntv having species ranging as far south on our Atlantic coast a** 
Florida are Paralichthys^ Ancylopsettay Notosema, and Gastropsetla. Though no species of this group is 
known from Porto Rico, wo give a key to these 4 genera, as some or all of them may be hereafter found 
in Porto Rican waters. 

a. Dorsal fin beginning in advance of eye; teeth sharp, uniserial or smooth. 

b. Scales weakly ciliated; caudal fin with a distinct peduncle; mouth large; teeth unequal, some of anterior canine-like; 

gillrakera rather long and slender: no dorsal lobe nor produced ventral rays; vertebrse 85 to 41 Paralichthys 

bb. Scales very strongly ctenoid on both siden of body; mouth smallish, with small, sharp teeth; anterior rays of dorsal 
more or less exserted, thus forming a more or less distinct lobe; gill-membranes considerably united; gillrakers 
short and broad; caudal peduncle short; left ventral produced; vertebrae (in A. quadrocellata) 9 + 26 = 36. Lateral 
line with its tubes simple, not branched. 

c. Body broad, ovate, depth more than half length; dorsal lobe and left ventral moderately produced Ancylopsetta 

cc. Body elliptical, depth not more than one-half length; dorsal lobe and left ventral greatly produced Notosema 

66b. Scales entirely smooth; caudal peduncle short; mouth small; gillrakers short and thick; dorsal with an anterior lobe; 
left ventral elongate O astropsetta 

PSETTINiE. Tiirbot Tribe. 

Large-mouthed floundersj vnth ventral fins unsymmetrical. — Mouth symmetrical, the dentition nearly 
equally developed on both sides; gape usually wide (narrow in PlatophrySf Etropus, etc ), maxillary com- 
monly more than one-third length of head ; lower pliaryngeals narrow, each ivith one or more rows or a 
narrow band of small, sharp teeth; teeth in jaws acute; eyes not minute; pectorals and ventrals usually 
well developed; edge of preopercle free; ventral fins dissimilar in form or in position, that of left or eyexl 
side inserted on ridge of abdomen, its base extended along this ridge, its rays more or less wide apart; 
caudal fin rounded or subtruncate; no accessory lateral line; anal spine usually weak or obsolete; a 
pelvic spine sometimes developed; vertebrae in moderate or small number, 31 to 45. Body sinistral. 

Species chiefly tropical or subtropical in distribution. Of the 10 recognized American genera of 
this subfamily, 4 have Porto Rican representatives. In fact, all the species of flounders thus far known 
from Porto Rico belong in this group. 

a. Pectoral fln present on each side; septum of gill-cavity below gill-arches without foramen; a deep emargination 
near isthmus; ventral fins free from anal. 

6. Vomer with teeth; lateral line with a strong arch in front: teeth subequal, in villiform tNinds; body broadly ovate; 
caudal fin subsessile; interorbital area broad; scales small, cycloid; gillrakers long and slender; anterior dorsal 

rays produced; vertebra 36 Lophopsetta 

66. Vomer toothless; ventral fins free from anal; caudal fin subsessile. 

c. Lateral line with a distinct arch in front; teeth small, uniserial, or imperfectly biscrial. 

d. Interorbital space more or less broad, deeply concave, at least in males; form broad-ovate; gillrakers short and 

thick. 

e. Scales small, ctenoid, adherent, 75 to 100 or more; anterior rays of dorsal not elevated; pectoral of left side usually 

filamentous in male: vertebrsB (in P. lunatus) 9 + 80 = 39 Platophbys, 166 

dd. Interorbital space a narrow ridge: dorsal not elevated in front. 

/. Gillrakers slender; right ventral elongate; scales ctenoid Trichopsetta 

er. Lateral line without arch in front. 
g. Teeth in upper Jaw biserial, in lower uniserial. front teeth of upper jaw enlarged; vertebree 86 or 86; gillrakers 

short; interorbital space broad in male Syacium, 166 

gg. Teeth in each jaw uniserial; interorbital space very narrow, ridges coalescing between eyes. 
h. Mouth not very small, m&ziUary more than one-third length of head, 
i. Gillrakers very short and thick, tubercle-like. 

j. Scales cycloid, small, and firm Cyclopsetta 

ii. Gillrakers slender, of moderate length; scales thin, deciduous, ciliated; vertebrae 84 to 40 Oitharichthys, 157 

hh. Mouth very small, teeth subequal, maxillary less than one-third length of head; scaler thin; teeth uniserUl; 

vertebra 9 + 25 = 84 Etropus, 158 

aa. Pectoral fin of blind side wanting: eyes very close together; caudal fin subsessile; teeth small, uniserial; mouth 
moderate; lateral line of eyed side arched, that of right side nearly straight; dorsal fin beginning on snout, its 
anterior rays n<it exwrted, its rays all simple and very numerous; gillrakers few and feeble; scales small; 
body thin, very elongate: vertebrae (in Jf. tiessUUxntda) 43; (deep-sea flounders) Monolene 
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Oenu 166. PLAT0PHST8 Swainson. 

Eyes and color on left side. Bo<iy ovate, strongly compressed; mouth of the large type, but com- 
[laratively small; maxillary one-thirrl or lass length of hea<l; teeth small, subequal, in one or two 
series; no teeth on vomer or palatines. Interorbital space broad and concave, broadest in adult males. 
Gillrakers moderate. Dorsal fin beginning in front of eye, all its rays simple; ventral of colored side 
on ridgeof abdomen; caudal convex Ijehind; pectoral of left side with usually one or more filamentous 
rays, longest in male. Scales very small, ctenoid, adherent; lateral line with a strong arch in front. 
Coloration usually variegated. The sexual differences are greater than usual among flounders, and 
the different sexes have often been taken for different species. As a rule, in males, pectoral fin on left 
i'ide is much prolonged, interorbital area is much widened and very concave, and there are some 
tubercles about snout and lower eye. The young fishes, as is usually the case, resemble adult females. 
Lately, Dr. Emery has shown that the larval flounder, known as Peloria heckeli, is in all probability 
the young of Pleuronedes podas. The generic name, CoccolnSt l)a8ed on forms slightly more mature 
than those called Peloria^ probably Ix^longs here also. We have seen no larval forms so young as those 
which have been descril)ed as Peloria heckeli. We have, liowever, examined small transparent flounders, 
one with eyes quite symmetrical, taken in the (inlf Stream, and another with eyes on left side, taken 
at Key West. Both these may be larvie of P/atophrifs oceJlatus, The figures publi8he<i by Emery 
seem to make it almost certain that the corrcnponding European forms belong to P, podaSj although 
some doubt as to this is exprcFsed by FacciolA. 

The species of PlaiophryH are widely <listri})uted through warm seas, no tropical waters being 
wholly without tliem; all are extremely (rloscly rehitcd and are distinguished with difficulty. On tiie 
other hand, variations due to differences of a^c and sex are greater than in any other of our genera. 

Jordan & Evermann recognize 7 American species belonging to this genus. One of these (P. 
maculifer) is shown by our specimens to represent on(» of the younger stages of P. lunahiSfOnd another 
(P. eUipticus) is a stage of the same species. Besides P. hmatuSf the only other species known to occur 
in Porto Rico is P. ocellatw. 

o. Anal rays, at lca.st anteriorly, «Mi<h with a spinulc at base (those formed by a nlight widening of tip of Intcrhsemal 

spines, each being covered by a little roii^h seale); front of dorsal with similar projections. 
6. Color brown, with pale nmnded spots; fins <l(.tte<l with brown; a faint dark si>f>t at first one-third of lateral line; 

snout with homy iK>ints; mouth small, maxillary reuehiug front of eye ttpinoms 

aa. Anal rays without splnules at their base. 

c. Anterior profile of head convex before interorbital area, the very short snout scarcely forming a reentrant angle at 

its base; form elliptic-ovate, outlines more rej^ular than in P. luiiatin*. 

d. Dorsal rays 85 to 95. 

e. Scales not very small, about 75 pores in lateml line; no blue markings, at least in young. 

/. Mouth smaller, maxillary 3.38 in head. Coh.r li^ht-f^'rayish, tinped with n'ddi.Kh. with small round spots of darker 

gray,and with lighter rings inelosinp spaci's of groundcolor oceSo/tM, 274 

cc. Anterior profile of head strongly concave before inten)rbital area, the pn>jccting snout leaving a marked reentrant 
angle above it. 

g. Mouth not ver>'.«imall; maxillary 3 in head. Color dark-olive, with many rings, curved spots.and small round dots 
of sky-blue edged with darker on ImxIv. tlu'se large.^l near middle of sides, where some are as lax;ge as eye; 3 
obscure dark blotches on straight part of latend line Iunatu9,275 

274. Platophrys ocellatus (Agassiz) . 

Head 4; depth 1.5; eye (lower) 3.4; snout 5; maxillary 3.33; D. 80; A. 60; scales 75 (pores); 
vertebra; 37. Body ovate, deep anteriorly, profile descending steeply, snout conspicuously projecting. 
Mouth very small and oblique, maxillary reaching vertical from the front of lower eye, 3.33 in head; 
tip of lower jaw entering profile. Teeth fine, conical, in two series in upper jaw, one in lower, those of 
the outer row in upper jaw larger and more widely sej>arated than those of inner series. Snout very 
short, equaling interorbital width. Interorbital space narrow, deeply concave, closely scaled. Eyes 
large, lower in advance of upper; gillrakers obsolete, 7 rudiments on horiasontal branch of anterior 
arch. Scales moderate, not extending on fins, those of colore<l side ctenoid, on blind side smooth; arch 
of lateral line short and high. Dorsal fin beginning opposite anterior nostril, rays nearly uniform in 
length, longest about one-half head; {)ectoral of colored side 4.75 in length; ventral of colored side 
beginning under middle of lower eye, with 6 rays; right ventral with 5 rays. 

F. C. B. 1900-21 
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Color iti lift?: Ll)j;bl-^>'l^ti. wrUK rvtMiHli tiuift%<.'»>verL*<1 with mii»J} rnmHlK(»f*lHof «litrki-r|friiy «ih1 
with lighter rmjra inHoeing i*iiiu^i"j< i*f gTi>«tifl^t'oIr«r; V4*rlit*iij fni» mmihrhvuhm^i, u ith a jdnall litiMk 
spot near li{«N.' tif 4.11 1 'h ivinlh or trntli r-ay; li Ultu-k i*ih\u nu im^^tkn )im* <*( U^tv — <irK' iiii HlrMi^j^hli^t 
portion of kti'mt hm* JuhI ttebin^] Hri/h, anuthirr hU^kiI fiiidwuy iM^twin^^) It and a Uiinl timrU paruilirr 
Otteatcaoclu) *'nfl ol IhmIv or tm^* lif *'im*l*i.l jjtr<lti!irli«; sfiVtiP frthrf HTuall hljuk «4|)tit>i Hi:tiiti«n^j Mfi*r 
colored sidt'. Kiiirlit nj»oi'iiii**iiH tmrn I'orto liieu |ircHi*tit. *ii:iiji*? Viirialiun nf tmlur; Hj:i**b* oti fijiji iiiit 
alwayeeiirj jib*vi* i!iSNtTi|»titiii» htit tlie* g€*fJL*nil t*i>lor-j»utt4Tn is iilMJiit thi? mtiw% viiryi«|jr tiiainly \n th** 
darknenorlii^hiix^^i i*f tbi* ^huH^fss. 
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FiQ. 105.—AalQ)fiAriiif oeeOoliw. 
The following shown the vuiation in some essential meastuementa of 4 of the laigett apeciineii^ 
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1.8 
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8.75 
8.18 


8.4 

3.38 

8.88 


80 
80 
80 
80 


67 
60 
50 
60 


75 
78 
75 
75 









Foond in the western Atlantic from Long Island to Rio Janeiro, on sandy shores. Recorded from 
several Florida localities and recorded by Poey nnder other names from Caba. The present oolleetion 
contains specimens from San Antonio Bridge, San Juan, Culebra, and Boqueron; Mr. Gray's ooUectioo 
has one from San Genmimo. 

Rhomlmi oeeUaiut Agaflris. in Spix, Piac. Biaail.. 85. pi. 46. 1829, BrasiL 
tOiombu$ bahkmmB OMtlenau. Anim. NouT. et Raree Amdr. du Bud. 1866, BahJa. 
JtolopArytfMbtilarif Jordan A Gilbert, Pioc U. 8. K. M. 1884, 81, 148, Key West. 
Ptaiopkry$ocdlatu9, Jordan & Evermann, 1. c, 2663, 1898. 

275. Platophrys lunatus (Linnseus) . 

Head 3.8; depth about 2; eye (lower) 6.25; interorbital space 3.12; snout (from lower eye) 3.6; 
maxillary 3.12; pectoral 1.22; D. 92; A. 74; scales (jxires) 92. Body elliptical-ovate, strongly com- 
pressed; anterior profile concave, snout projecting, leaving a reentrant angle above it; mouth moderate, 
maxillary reaching to middle of pupil of lower eye; jaws 8ul)equal, lower with a well-<ieveloped knob 
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at sympliysis; teeth small, in an irregular double stories in each jaw; anterior end of maxillary with 
lar>je blunt spine pointing Homewhat outward and forward; interorbital very wide and deeply concave; 
orbital rim, below on upper orbit, above on lower, broken up into blunt papillae; eye with moderate 
cirri near upper margin of iris on eye membrane or cover. Gillrakers short and thick, 9 developed 
on lower* part of arch, none on upper. Anterior part of interorbital, snout, maxillary, and mandible 
naked; scales of eyed side ctenoid, those of blind side smc^oth; arch of lateral line short and high, its 
l>ase containe<i 5.5 in the straight portion. Dorsal fin l^eginning above the anterior nostril; ventral of 
colored side l>eginning under middle of lower eye, with 6 rays; left ventral inserte<l farther back, also 
of 6 rays. 

Color in spirits: Ground-color of eyed side gray, thickly dotted with light-brown, giving it a 
brownish tint; speckled with dark-brown, numerous complete, broken, and incomplete rings of light- 
blue, edged outside with dark-brown or olive, surrounding areas of ground-color; diameter of longest 
ring about 10 mm., some of the rings with irregular or s("alloped outline indicating coalescing spots; 
base of tail and head with blue spots and crescents; vertical fins and caudal with light-blue spots 
(becoming white in time) ; vertical fins brownisb with black spots at intervals along the base; pectoral 
barred with black. A black blotch on lateral liru* at junction of straight portion and arch, another 
about midway the straight portion, an<l another at ])H.se of caudal |)eduncle. 

The specimen UfXHi which this description is ]>astM| (taken from a sj)ecimen 213 mm. total length, 
from Culebra Island) differs somewhat from <'urrent <lescrij)tions chiefly in lacking the smaller spine 
on upper edge of maxillary behin<l larjrer onr <»n snout; in the filamentous ray of ptH^toral; in having 
6 rays in right ventral; presence of ocular cirri; and in havinj: ctenoid scales on colored si<le. Notwith- 
standing these apparent differences, tlu'ie can be no doubt re^^rding the identification. The pectoral 
is slightly filamentous, indicating the ])ossil)ility of individuals, j)erhaps the other sex, having the long 
filament as found in other flat-fishes. The so-<'allcd ''spine" on the snout is really a tubercle in the 
above-described specimen, and <l«)ul)tlcss is niorc or less an a^e or s«*x character, if not both, and 
perhaps a more or less individual variation. As shown by other sj)eciinens, the scales are not always 
so strongly ctenoid, and they are not nnilorinly so in this one. The coloration is plainly that of P. 
lunatua. A series of fishes of this <icnns shows all ^Tades of coloration and other variations which 
enable us to include in J*. Itinatus at least one other species formerly <'onsidere<l distinct, and very 
probably two. Plntophri/^ //}a<v/^//Vr represents a yonnj^er individual (►f /'. lunafus in which the sup- 
I)08e<l differential marks are not so well developed. Jordan ct Kvennann, in Bulletin 47, U. S. N. M., 
state that they have never seen any youn^' exanij»lcs certainly referable to /*. InnatuAy and until its 
development is traced some of the species known from small examples only must Ik? doubtful. This 
also leads us to believe that the present <'onclnsions are correct. 

The following notes will serve to show somethini; of the color variations: 

1. A specimen, 215 mm. lonj:, from Aiinadilla has the l)lack ])lot<'hes along side more diffuse and 
larger, the first l^eing under end of pectoral below lateral line; cirri are present on both eyes. 

2. A si)ecimen from San Antonio Hridire, I'U mm. louir, agrees perfectly with descriptions of P. 
macnlifer (Poey) in coloration, ami very closely in other respects. Head 3.33; depth about 1.8; eye 
(lower) 5.8; maxillary 3.3; snout 4.\'2: D. SH); A. 7(»; scales 8(}. Mouth small, oblique, the maxillary 
3.4 in head; eye with cirri; no filamentous pectoral ray; arch of lateral line sh(>rt and high. Color, 
reddish-gray, Ixnly covered with circles of round sky-blue spot**, which are not confluent and uoX 
edged with darker color; lH\sides these very few detached spots or other blue markings; head with 
similar blue si)ots, but no rings; area inclosed in blue rings not diffen»nt from ground-color; caudal 
with blue spots, other fins with none; dors;d and anal mottled with ])lack blotches t'ach covering the 
bases of about 3 rays, with about 7 mys intervefting l)etween the blotc'hes; a large, diffuse, dusky sj)ot 
at fn)nt of straight part of lateral line; one U'tter defined with lighter area on it anteriorly on middle 
of lateral line; a faint one under last part <»f vertical fins not far in front of caudal peduncle; pectoral 
grayish, with narrow dark bars. 

3. A specimen 97 mm. long from Playa de Ponce may be described as follows: Head 3.5; depth 
about 1.7; eye about 4.33; snout 4; maxillary 3; 1). 85; A. 73; pores 90; ocular cirri present. Color, 
gray, clouded with smoky-brown and some still more dusky mottlings; numerous small blue spots 
arranged in more or less complete rings and singly, some of the rings with a small whiter spot in center; 
Urge black blotch just behind arch of lateral line, one midway of straight portion, and another small 
faint one over last part of anal fin; first blotch has 4 gray areas in it, secv)nd has one large crescentic 
gray area, which is slotted or dotted with black; a fainter, lighter margin around front of point of the 
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ni(i»<t interiM.* [jart of bli»tch, tnvin); it an <jcellat<^l effect. Small cx^'lli, nimilar in character, acuU^rt^l 
over UmIv: fini> all Hfiott4'<l and tnarkefl with hlai-k. 

4. A }*(Mf<'inien, 109 mm. total len^^h, prenenti* similar crolor pattern U} the preceding, bat of lighter 
uha^le. Hea«l 'A.H; depth 1.8; eye 4.16; nnout 3.8; maxilUry 2.7; D. 91; A. 70; BcaleH (pores) 90; cirri 
present on eye membranes. 

5. A Hpecimen, 42 mm. long, p^j ftRnjtiea alxiut the Hame general color arrangement as laiiger sped- 
men;}, but lack** the blue Hfiotj<. Ht-ail 3.3:i; depth 1.8; D. 94; A. 72; pcjrsH 87. Ocuhir cirri large. 

6. Another young in<lividual fmm Ponce, 45 mm. in total length, i» very brightly and distiiictly 
marke<l in the name general way as the others mentione<l, but lai.*ki« the blue Mjx>t«. Ocular cirri large. 
Head 3.33; depth !.:«; D. H4; A. 69; jjoren 82. 

7. A young example frrjin San Antonio Bridge, 50 mm. long, preHentH the same general appearance 
ai* the other young ime», but ban longer ocular cirri, lleail 3.5; depth 1.75; eye4.8; snout 4; maxillary 3; 
liectoral 1.5; D. 96; A. 73; p4}reti 8:1 

Life color: l*ale-Hanily, with numerr>UM qmall <K"ellate<l bn>wn Hpoti) with jjale centem; a laige black 
blot<*h on lateral line at posterior third of body; finn with numerous small white Hf)oti< and a few larger 
irn*gular bn>wn onen. 

An inhabitant of the Went Indies, north to Flori<ia; (common; n*conied from Havana, Cienfuegos, 
Jamaica, Bahamas, Sombrero, St. Thomas, and from Green Turtle Key. Specimens at hand from 
Culebra, Aguadilla, San Antonitj Bridge, San Juan, and Ponce, Port(» Kic(j. 

.Sfdea lunata etpunrtaia (the Stilc). Cateitby, Nut. Hist. Carolina, tab. 27, 1725. Bahamai<. 

Plturoruete* lunaiuM LlnnaiD'. 8>>l. Nat., ed. X. 2fi9. 17.V*, BahamaH; Imuh^I on Cate«by. 

Pleurtmfdea argw Bkich. Ichth.. tob. 4«. 1783. Martinique; after I'liimier. 

f Pieuromcitt aurinanuTitU Bl<x*h & Schneider. Syrt. Ichth., 1.t6, ImOI, Surinam. 

Pitunm€cU:9 mnnd{f*TU9 Poey. Memoriae, II, 316, I860. Cienfuegon, Cufja. 

Pleurtjnrcirn diiptints Toey. Memoriax, II, 315, 1860, Cuba. 

Ptatfjphrj/9 luntitM. Jordan & Kverouum, 1. c, 2665, 1898. 

Platophryt maculijrr, Jonlan die Evermann, 1. c, 2661, \>^n. 

Ptaiophryt eUipttcus, Jordan & Evermann, I.e., 2665, 1898. 

OeniM 166. STACIXm Ranxani. 

Bfxly elliptic-ovate, much compressed; interorbital Hjiace bnjad in males and more or less (X)ncave, 
narrowe<l in female; mouth mo<lerate, gape cur\'ed; teeth in upper jaw binerial, in lower uniserial; 
frcjnt teeth of uppier jaw enlarged; vomer toothless: H<ales rather large, ciliate; lateral line without 
arch in front; jiectoral fins preneiit on both Hides; septun) ^»f gilln-avity l)elow gill-arches without 
foramen; a <h»ep eiiiargination m^r i.sthmuM; gillrakers short and thick; dorsal low, its anterior rays 
not elevate*!; iKM-torals })oth i)reHent; caudal hul»HeHsile; no anal spine; i)ertorals produced in males; 
ventral fins short, that of colonel side on ridge of alxlomen. 

This genus contains a considerable nunil)er of si)ecies, mostly American and African, which form 
a trant^ition from PlatophryM in CiiharirhthyH. Tficy fall n»adily into 2 groujw distinguished by width 
of interorbital space. As this width is dejjendcnt on age, and as it is subjiH^-t to various intergradations, 
the grou|) Aramaca founde<i on it can not l)e admitted a.« a di.«»tinct genus. 

a. 8noul and orbib* without spines or npinous pnK'esws. 

b. Scaleff rather lanfe, 50 to 57 in lateral line: interorbital .spaee broad. C/olor, nearly plain brown, with darker dotii 

or mottlinK><, no rin^-like 8ix)t« or tx'elli; fin.s mottled: left |>ectoral ImrrtHl. blind side sometimes wholly or 

partly dusky, especially in northern specimens pxiulum 

bb. Scales rather itmall, 58 t^) 70 in lateral line micrurum, 276 

276. Syaciiun miciniruin Kanzani. 

Flead 3.8 in length; depth 2.4; D. 87 t^) 92; A. 54 to 68; scales a5 to 70 (pores); eye 4 in head; 
maxillary 2.5 to .S. Fonn rt*gularly elliptical, profile evenly convex to end of snout; eyes large, nearly 
even in front, male with interorbitjil space d(*eply concave, its width two-thinls vertictal depth of eye 
(or more in Brazilian sinviniens) ; female with interorbital art*ii much narrower, with a more or It^ss 
jHTfect incilian groove, its width about e«iiial to <lepth r>f pupil; m^uith nniall, maxillary reaching to 
Ih'Iow nii<l(lle of eye; teeth small, slender, in 2 rows a]H)ve, in I row In-low, (»uter si-ries in upi>er jaw 
somewhat enlar^e<l, but hardly C4mine-like; gillrakers very short and thi<'k, aUmt 1 -j- 7 in numl)er; 
srales small, firm, moderately ctenoid; jx*ctoral 1.33 in head in female, reaching nearly to \)am.' of caudal 
in male; vertcbrn- 1» • 24 = iW. 
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Color, dark-brown, with many rings and spots of light-gray and blackish, some of the dark rings 
with a black central spot; a diffuse dusky blotch on lateral line above pectoral and one near base of 
caudal peduncle; fins with numerous inky spots and dark markings; blind side pale. 

Fifteen specimens from Mayaguez appi^ar to differ somewhat in general apj^earance from other 
specimens which can be referred to this species, but measurements and comparison reveal no really 
tangible constant differences. The largest, 1(>3 millimeters long, presents the following charac- 
ters: Head 3.9; depth 1.33; eye 4.5; snout 4.8; maxillary 2.4; interorbital 8; pectoral 1.3; D. 88; A. 68; 
scales 59 (68). Color, plain-brown, with a few faint or obscure grayish ocelli and darker spots; a faint 
brown blotch under end of pectoral, 1 on middle of straight line and 1 near base of caudal peduncle. 
•All fins with light-brown crossbars. 

For comparison measurements of an undoubted S. jmcnirum of similar size are given: Head 3.75; 
depth 2.4; eye 5.33; snout 4.8; maxillary 2.6; interorbital 16; iK'ctoral 1.4; D. 88; A. 70; scales 59 (65). 

West Indian fauna, Key West to Rio Janeiro, CJuba, Haiti, Jamaica, and Bahia, rather common; 
the Porto Rican examples are from Mayaguez, Poiue, Hucares, Aguadilla, Culebra, Boqueron, Palo 
Seco, and stations 6059 and 6061 . 

Syacium micrunim Ranami, Nov. Spec. Pise. Dis.s., Sec. 20, pi. 5, 1H40, Bmzil; Jonlan <fe EvermaoD, 1. c, 2672, 1898. 
JlippogloMus oofUatmi Poey, MemoriaK, II, 31-1, IWiO, Culm. 
Hemirhombus aramarn Gunther, Cat., IV, 42, 1HC.2. Culm and Jamaiea. 
Citharichthys irtfialion JoTilATi, Proe. U. S. N. M. IS-so. 52, Havana. 

Oenns 157. CITHARICHTHYS Blocker. Whiffs. 

Eyes and color on leftside. Body oblong; nicnith of the large type, but comparatively small, 
with 1 series of small, sharp teeth in each jaw; n<» tei'th on vomer or palatines. Gillrakers moderate, 
slender. Dorsal fin l)eginning just in front of eye; all (in rayn simple; ventralsof colored side on ridge 
of alxlomen; no anal spine; caudal fin convex or double truncate Ix'hind, none of the fins produced. 
Scales thin, deciduous, slightly <tcnoi(l. Lateral line nearly straight, simple. Ix)wer pharyngeals 
separate, each with a single row of teeth. Vertebrie 150 to 40. 

This genus includes small flounders oi weak organization, especially characteristic of sandy 
shores of tropical America. The snl)-genus (h-fhojmrtta inclu<leH s|)ecies of more northern range and 
somewhat different form, and esj)ecially noteworthy as having an increased number of vertebra;. The 
two groups intergrade so perfectly that no .sharp line of division can l)e drawn Ixjtween them. 

The genus CUharichtht/s contains 13 Aini»rican species, 7 of which are Atlantic. Only 3 of these 
are known to occur in Porto Rico. 

a. Vcrtebrse 33 to 36; interorbital ridge low ami narrow, head closely eomprensed. 

b. Eye large, 3 to 4.5 In head. 

c. Head large, 3 to3.:« in length. 

d. Interorbital space very narrow, 5 in eye; ^<n«)ut with a spine; peitonil of eyed wde elongate, one-third longer than 

head; maxillary 2.26 in head. D. 91; .\,7:^; Males j.h dinoceroB 

ce. Head nmaller, about 4 in length. 

e. Body comparatively elongate, depth about 2.5 in lonpth; mouth very small; maxillary 3.5 in head: dorsal rays 83; 

anal 67; scales 40; eye 4 in head arctijrons 

ee. Body comparatively broad, depth alK)ut half tlio k'ngth; mouth largrr. 
/ Snout with a strong, sharp spine on eyed .side, above upper lip: eye large, 2.3 to 3 in head; greatest depth of body 

over pectorals; interorbitiil space with a wide ridge, alM>ut half diameter of eye unicornis, 277 

ff. Snout without distinct spine; eye mo<ierate, 3.') tn 4.n in head; greatcNt depth of b<K3y under middle of dorsal; 

interorbital space a narrow, scaly ridge with a slight median grtK)ve; maxillary 2.33 in head; teeth small, those 

In front slightly enlarged; body not very thin; gillrakers moderate, 6 + 13. 

g. Dorsal ra>'8 6S; anal 52: scales smaller, lateral line with about "Vj pores; side with whitish blotches uhleri 

gg. Dorsal rays 80: anal 56; scales large, 41 in lateral line: side and tins with dark blotches macrop$ 

bb. Eye quite small, 5 to 8 in head; snout short, forming an angle with profile; mouth moderate, oblique, maxillary 

2.5 to 2.66 in head; teeth small, anterior somewhat enlarged; dorsal about 80; anal 60: body and fins speckled. 
h. Scales not very large, 45 to 51 in lateral line; gillrakers long and slender, longer than pupil. 

i. Eye small, about 8 in head spUopterus, 278 

ii. Eye larger, about 6 in head .» arenaceus, 279 

277. Citharichthys unicornis Goode. 

Head 4.5; depth 2.33; eye 2.33; snout 4; maxillary 2.33; pectoral 1.55; D. 77; A. 60; scales 42. 
Body ovoidal, not particularly deep, but strongly compressed; head broad across front; mouth mod- 
erate; no spines, but a knob at symphysis of lower jaw; ey(j large; interorbital a narrow ridge dividing 
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anteriorly, >¥^*i»tiiinu' fr*»nt rim of orbit, cornaiw in fnmt of eycj*: \tectora\ nhort; longest i»y* «»f 
vfrtusl firw* iiKP'lrniU-: Hral*^ lafjre, 4«'ri«!uoui». 

Oilor, fwmjewhat tiiottlf^l litrht-I»rown. 

Thi»* <let«'rif»tion i- from a j^iiij^It' ><ii«H*im<'n taken by the Fij^h Havk at f>tation 6063, in Mavagoei 
HarUir. Total Iwitrth 57 mm., the <»nly njiecimen of this fijiei-iee taken. After oompaivoa with a 
larve numtjer of Hjiw-imenH in th#' V. S. National Museum, we have decide«l that the picocnt fvpedincii 
iHa female, the la<.'k of Hpine>» on heail lieinj^ coincident with a narpr>w interorbita]. Our example 
#-<»rn*»«jiondH exar-tly with many females of similar nize in the National Mu)«euin coUectioo. The wide 
intenirbital in other Hjicfiej* >ia»* lieen found a>«>ociate^l constantly with the male when mny dillerpoi* 
of thl- kind exiKte*!. For ct»mi«ri«on, and l)e<"aut?e the homed fish may Ix; met with, a deacriptioD cil 
an individual, pre?»umably a male, taken in deep water in the Gulf Stream, is here given: Total length 
77 mm.; lM?a*l .T'): depth 2.25; eye .'i; intenirbital 6; snout 4.5; maxillary 2.25; perioral 2.15; D. 74; 
A. ♦¥); Ktak*H 45. Ilea^l hnoA, wider a<:nj«* front of eyes than in female; muzzle lew sharp; inter- 
orbital wide anteriorly, narn>winj^ Ijehind, con<*ave, a ridpe extending ai-niHS from back part of apper 
orbit to sid** of anterior orbit in fn»nt fin the f«*male this mak<« the ri<liax» Ix^tween the eyea); a aharp 
slender spine proj<^tinK forwanl frrnn e«l>re of upjier part <»f the snout; 2 smaller ones from point of 
upfx*r orbit; small one fnjm side of snout near tip extendinj: somewhat to one side; 2 from front of 
orbital rim <»r lower eye; knob at symphysis <»f lower jaw; head.a** in the female, everywhere Mmle«l. 
Fins «'vidently on<*e had brown bl<lt^•he^. 

Fiirmerly «-olle<'t<*<l in <leep water of (iulf Stream off southeast coast of New England; oif Sand 
Key, Florida, in 44 fath«»mH; and in the (iiilf of Mexico sontfiward of Cap* San Bias, in 60, 111, and 
142 fathoms. 

I'dhnrirhihyauHitfniup (iixflf, I'nM*. f*. S. N. M. isws'.il'.'.fiiilf Stn-nm wttithoMst of N<'w England: Jnrrlan A ETenDaDfi, 

278. Citharichthya apilopterus f iunther. 

il(fa<l alxmt :i.75; depth al^mt 2.25; eye 7.8; snout 5.S; maxillary 2.5; inftoral 2; D. 82; A. 61; 
scales (jKin^s) 48. B<j<ly imslerately elongate, nmch t^jinpn^sst^l; nnout short, fonning an angle with 
profile; jaws strongly curve<l, up|>er w^mewhat hrx)ke<l over lower; lower jaw slightly included; maxil- 
lary reatrhing to jKisterior margin of lower orbit; t«^eth small, in a sinjrle row, anterior a little enlarged; 
int4;rorbital area a low, narrow ridgis which isdividwl anteriorly; gillrakers short and rather slender; 
scales finely ctenoid on (x>lored si<le; origin of clorsal al^)ve anterior edge of upper eye, slightly on blind 
side; origin of anal slightly U'liind l>ase of jieitoral. 

Color, light-brown mr)ttle<l somewhat with darker; indistinct bUitch on lateral line under tip of 
petttoral, one al)out middle of straight jH)rtion, and one at Iklsc of caudal; vertical fins with narrow 
elongate sjKits on rays vertically arranginl, s^)metimes in i>airs at more or less regular inter\'als. 

I)es(Tiption taken from sjK^cimen, 148 mm. total length, from Mayaguez. Everywhere abundant 
on sandy shonis of the warmer parts of western Atlantic, in shallow water; si)ecimen8 rei*orded from 
South Canilina, Florida, Culja, and Brazil. The Porto Rit^an colle<'tion contains numerous individuals 
from Mayaguez, Agua<iilla, San Antonio Bri<lge, San Juan, Playade Ponce, Palo S<»co, Vieques, Cahallo 
Blanco Ite<»f, l*uerto Real, Bo<jueron, an<l Fajardo. 

CUharicMhijif fpiloptTwt i\\\\\\\\vv. Cat.. IV, 421. 1»(j*2. New OrU-anM. SunU» I^nnin^o, and Jamaica; Jordan St Evermann 

1. c. '2fri<\ ixyn. 
tHtharirhthy* ntijHnwniil* Bl«'<*k«r. ComptW' Rt'iidiis Aca<l. S<'i. Amstenlam, XIII. 1W2. ti. rayenne; name only. 
CHharictdhyn ijutitrinaUni'it BIcM-kcr, NtHjor. Tyd«K.'hr. I>ierk..lH<»l. 7:J, Guatemala. 

270. Citharichthya arenaceua Kvermann & Marsh, new spe<'ies. 

Heail 3.8; depth nearly 2; eye ♦>; snout 5; maxillary *.?.2; |H»ctonil 1.8; I). 74; A. 54; pores 51. 
BiMly cllipti<'al. rather di-t-p; head <h^*p; mouth large: .-iKnit not very prominent, making hut a slight 
not<h in front of up|KT eye; inten»^;|)ital narrow, (oncave; eyes siniill, not clo.<«* together; lateral line 
n<»t arche<l, but from upper end of giIl-o|H'nin^ directrd .^lightly duwnwanl to alH)iit in a line with tip 
of iMM-toral, wheui'e it extends directly hackwanl to caudal lin; scales of colored si«le (left) finely 
ct<*noid. with accessory s<'ales along region of lateral line; rays ol viTticiil lins and caudal with small 
s<'aI«T<, a.M i.s nsual in liat-li.'^hes; ventrals with rays each. 
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Color light-gray, thickly spottt^l with olive, giviug it a granitic appearance, the rays of all the 
fiiiH with narrow alternating olive and gray crossbars; some rays of vertical fins with short oblong 
spots extending in the direction of the ray; blind side pale. 

A small-eyed Cltharichtlitjs^ in this resjiect related to <\ Hpilopierns, but, except m small examples, 
bearing scarcely any other r€*semblance to that species. It differs from <\ RpUopterua mainly in the 
general heavier appearance, l>eing everywhere broader and thicker, and in its color. There are two 
unnamed specimens in the Nati<>nal Museum from Santo Domingo referable to this species, otherwise 
known only from Porto Rico. This description is from a specimen, 162 umi. in total length (type 
No. 49526, U. S. N. M. ), 1 rif 10 si)ecimens from Maytigiiez. 







Fn.. KMi. — f.'itiiiiilcfil/ii/> <iirn(ir«ns. 



The following table of relative measureineiits of tlie.-^c specimens is given for comparison: 
CoinjHtratirf nu'ttsnrt'inrnfs <>( 10 i-ott/pis nf CltlmnrhthyH aremimm. 



No. 


Total 
length. 


Length 

to biu-v of 

caudal. 


Hoad. 


Depth. 


i:y.'. 


SlHUlt. 


Maxil- 
lary. 


Petto 
ral. 


Dorsal. 


Anal. 


Vurvs. 


1 


162* 


141 


3.8 


2 


6.17 


5.3 


2. 33 


1.5 


74 


M 


50 


2 


130 


110 


3. 75 


2 


5.8 


•1.8 


2.41 


2.07 


68 


, 60 


64 


3 


114 


100 


3.W 


2.8 


' 5. 2 


4.33 


2. 6 


1.8t> 


69 


61 


45 


4 


W 


81 


4.()5 


2.14 


1 •*> 


5 


2.5 


2 


70 


, 50 


48 


5 


tt5 


82 


3.86 


2.1 


1 5.2.-> 


4.6(i 


2.33 


2.1 


70 


' 63 


48 


6 


96 


81 


3.86 


2.011 


5.26 


5.25 


2. 62 


2.1 


76 


1 48 


60 


7 


88 


76 


4 


2.17 


1 4.75 


4.75 


2.7 


1.9 


74 


' 54 


ro 


8 


84 


73 


3.1W 


2.14 


1 5.3 


5.3 


2.5 


2.06 


75 


63 


49 


9 


77 


66 


3.8 


2.17 


4.8ti 


4.86 


2.43 


2.12 


?2 


51 


48 


10 


69 


49 


3.8 


2.33 


1 4.:« 
♦Thet: 


4.33 


*J.6 


1.86 


72 


1 ^» 


48 
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One other 8i)eiiinen wa« collecte<l January 19 at Mayaguez, 2 at Aguadilla January 18, and 1 at 
San Juan January 14. The two from Aguadilla may Ix; de«cribe<l aw follows: 



MeaMuremeatM. 



No. 1. 



Total length 125 

LeiiKth to bAHC of caudal 115 

Hea«l (about) 4 

iK'pth (alxmt ) 2. IG 

Eye (about ) 5. 8 

Snout (about) 5.25 

Maxillao' 2.63 

I'ecUjral : 2. 25 

Dornal 73 

Anal : 52 

PoreM , 4f. 



No. 2. 



123 
116 

t. 

2. 

6. 

5. 

2. 

2. 
72 
51 
50 



Color of same general i>attem, but with large browninh blot<*he8 over IkkW an«l one on c4iu<lal 
peduncle. 




Fio. Hyt.—Etroptis croMotUM. 



Oenns 168. ETBOPUS Jordan ft Gilbert. 

Eyes and color on left side. Bo<ly regularly oval, deep, and compresse<l. Head small; mouth 
very small, teeth close-set, slender, and pointe<l, somewhat incurved, mostly on blind side; no teeth 
on vomer. Eyes small, 8e])arate<l by a narrow, scaleless ridge; margin of preopercle free. Ventrals 
free from anal, that of colored side insorttni on ridge of alxiomen, ita base rather long. Dorsal fin 
lieginning alx)ve eye; caudal double-tnmcate; anal without spine. Scales thin, <le(!iduous, ctenoid < n 
left side, cycloid on blind side. Lateral line simple, nearly straight. 

This genus is very close to CHtharichthijx, from which it differs only in the very small size of 
mouth and in the correspondingly weak dentition. The 3 or 4 known species are similar in appearance 
to the specii»« of CitharichthyH and inhabit the same waters. Size small. ThymnojiseUn, a South 
.\inerican genus, is also very closi^ to Etropnx and Citharirhthys^ but has te(»th arrange<l in a band. The 
larval fonns art* translucent an<l symmetrical, a.** in P/afitjthn/H^ Mfmoleue, Anunjhn<inin, etr. 

n. SncHit n<»t ucnto: <loi>iil rays 7.'» to S5. 

h. IU*\\' coiniMirulivoly rloiiKati', <U'i»th nilluT k\-.s than ono-half len^tli. 

'■. Dorniil rays xl : anal 'v^: linul 1.2') in lenjrth; eye W.h in head: maxillary 1 tuirriuitomuit 

rr. Dorsal rays 77: anair>l: lu'a<l 4 in h'n>:tli: oyi* :?..') in Ik'u*!: maxillary 1.1:5 rinnt^u* 

fJi. }UM\y wry i\vv\y. t\i']iXh niort- than one-half lonj^th; oyo ;i.7.'> in h<'a<l; maxillary 1; h»'a<l l.s; (li'i)th l.Hto2; I>. 7r» to 
K'>: A. .'xi to r.7: s<'uk'M 12 to AH; «>irri on sulKipcnlo <»f l»lin<l >i<h' vtry ninnt-nais, white, olive «:ronn<l. with 
<larker hUUi'lus; tins siUHhMl cntsjuptiix. 2H0 
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280. Etropus crossotus Jonlan & Gilbert. 

Head 4.8 in length; depth 1. 75 to 2 ;D. 76 to 85; A.56to67; V. 6; scales 42 to 48; vertebrae 9 + 25 = 34. 
Body oval and strongly compressed, with the dorsal and ventral curves nearly equal; both outlines 
strongly arched anteriorly, Ixniy much deeper in the adult; head very small; snout short; mouth 
very small, its cleft not so long as diameter of orbit; teeth conical, pointed, close-set, strongly incurved, 
in a single series, those in upper jaw on the blind side only, those on lower jaw on both sides; eyes 
large, lower in advance of upper, separated by a very narrow scaleless ridge, which extends backward 
al)ove the preopercle; edge of opercle on blind side with a row of conspicuous white cilia; upper 
nostril turned somewhat to blind side; anterior nostril on left side, with a very slender cirrus; dorsal 
tin commencing over front of upper eye, its middle rays highest, anterior not elevated; anal fin not 
preceded by a spine, its middle rays highest; mudal fin very sharply double-truncate, as long as head; 
pectorals short, that of left side the longer, about three-fourths length of head; ventral of colored side on 
ridge of abdomen, the membrane of its last rays nearly reaching base of first ray of anal ; ventral of blind 
side longer than the other, one-half length of head, inserted farther forward than that of colored side; 
vent lateral, with well-<ieveloped anal papilla. Scales thin, large, ctenoid on colored side, smooth on 
blind side, those on middle part of lx)dy larger; hoa^l entirely scaly, except the snout and interorbital 
ridge; rays of vertical fins with scales on basal half, on colored side; lateral line developed equally on 
lK>th sides, nearly straight. 

Color, olive-brown, with some darker blotches, most distinct in larger specimens; vertical fins 
finely mottle<l and streaked with black and jrniy; pectoral and ventral on left side spotted. 

Tropical America on both coa-«tH, north to Cerro8 Island and North Carolina, south to Panama 
and Rio Janeiro; recorded from Charleston, Cedar Keys, New Orleans, Galveston, Beaufort, N. C, 
Mazatlan, Panama, from localities alon^ ])<>th sides of coast of Lower California, and from several 
places in Florida. Specimens ])efore us are from Maya^uez, Palo Seco, and Arroyo, Porto Rico. 
JXro|ptt«cTr>j<^o/«« Jordan A (iilliLTt. I'roc. r. s. N. M. is-^l, MM, Mazatlan. Jordan & Evermauti, 1. c, 2689, 1898. 

Family LXXiV. SOLEID.-E. The Soles. 

B(Kly oblong or elon^rate, usiiiill y scaly; mouth very small, much twisted toward eyed side; teeth 
in villiform bands, very small or obsolete; eyes small, close together, with or without a bony ridge 
between them; edge of preo|>ercle a«lnate, concealed by skin and scales; gill-openings narrow, gill- 
membranes adnate to shoulder-girdle above; pectoral fins small or wanting; ventral fins small, one or 
both sometimes wanting. 

Small fishes living on sandy bottoms, similar to the Pleuroneclidve in structure, but much d^raded, 
the fins and teeth having lost many distinctive qualities; the vertebne usually in increased numbers. 

The soles are numeroim in the warm seas, and those of suflicient size are valued as food. They 
comprise alx>ut 12 genera and 150 species. They are naturally divisible into 3 subfamilies, each quite 
distinct from the others, and possibly in<lej)en<lently descended or degraded from nonnal Pleuronedidse, 
The North American species belong to 2 subfamilies, very different one from the other. The Achirinse^ 
or American soles, are apparently allied to the Pseftiruv, the ventral fin of eyed side extending along 
ridge of abdomen. The SoUiiuv, or European soles, show in the insertion of ventral and in other 
respects a strong resemblance to the Plenronecthur. The more al)errant CynoglossiniVy or tongue-fishes, 
are perhaps degrade<i Soleirur, but the eyes are sinistral, as in the PadtituT. In the Solem.r and Achirina 
the eyes are dextral, as in the Pleurtmedlrur. 

AcniMsx: 

I. Soles with eyea on right side and separatcil by a distinct bony ridge; ventral with long base confluent with anal. 
Body oblong or ovate, with color on right side; eyea nKxlerate or Hmall, upper eye usually more or less in advance 
of lower; mouth small, more or less twisted toward blind side; teeth little developed, in villiform bands; edge 
of opercle adnate, usually concealed by 8cales; gill-openings more or less narrowed, gill-membranes adnate 
to shoulder-girdle above; blind side of head usually with fringes: pectoral fins small, sometimes wanting; 
ventral tins developed, one or both of them sometimes obsolete; scales usually ctenoid, rarely wanting; 
lateral line straight, usually single; right ventral with extended base, confluent with anal fln. 
a. Gill-openlngBOf moderate extent, confluent below: vertical fins well separated; body ovate in outline, depth nearly 
one-half length; pectoral fins rudimentary or wanting; lateral line straight: scales well developed, ctenoid 

more or less enlarged on head, those of blind side of head with fringes: vertebrae about 28 Achibub, 150 

aa. Gill-openings very small, separate, each re<luced to a small slit below angle of op>ercle; right ventral beginning at 
chin; pectoral fins minute or wanting; lateral line .straight; snout dilateil, dorsal beginning upon it. 
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b. Scales present, ctenoid; caudal nomcwhat conUueiil with donial. 

c. Left ventral rudimentary, with 2 myn AnoNicBTHTS 

66. Scales none; caudal free from dorsal and anal Gtvnachiki's 

Cynoolossinji: 

II. Soles with eyes on left side, not separated by a bony ridge. B<»dy elonKate, nioni or 1 cms lanceolate In outline, with 
color on left side. 

d. Ventral fin of eyed side only present, free fn>m anal; no pt>ctoral fini*; no lateral line; hfad without fringes. 

HYJfPHURl^ 100 

Oenns 169. ACHIB178 Lae^pMe. Ameriean Boloi. 

Eyee and color on the right side. Body oblong, bluntly rounded anteriorly. Head small; eyes 
small, close together, upper eye in advance of lower, the two separated by a bony ridge; mouth siball, 
somewhat turned toward colored side; nasal flaps present, nostril of blind side fringed; lip of colored 
side fringe<l; teeth very small, on blind side only; gill-openings rather narrow, but confluent below, not 
reduced to a slit; branchiostegal region scaled. Head closely scaled everywhen*, si-ales on colored side 
similar to those on body, those of nape and chin much enlarged; sc&les on blind nide anteriorly with 
their pectinations more or less produceil, forming cirri; scales of l)oth si<les extremely rough, extending 
on fins. lateral line straight, simple; edge of preoi)ercle covered by scales. I>orsal l)eginning on 
snout, low in front and thickly scaleil, its rays divided; anal tin similar, without spine; (*audal fin free, 
convex; caudal peduncle very short and deep; pectoral fin of left side wanting, that of right side small 
<»r <»l»soletc»; ventral rays 3 or 4, ventral fin of colored side long, connected with anal by a membrane. 

This stnmgly marke<l genus contains numerous s|)e<'ies, all very closely related, and nearly all 
American. It has l)een unite<l by Dr. Ciunther with Soleitj but for no good reason, as the immlier of 
vertebne is very much fewer than in the Euroj)ean soles, and the right ventral fin is <le<*urrent along 
the alxlomen and united with the anal in the American stales, while it is short and wholly free in all 
the European forms. The two groups l)elong in fact to distinct subfamilies. It is abo worth noticing 
that the name AchiruA is prior in date to that of Solf-a. The species with rudimentary pectoral fins have 
lHH»n set ai>art by Dr. Bean to form the genus Ba'undomay but the very slight development of these oi^ns 
in some of the species and the evidently very close relationship of them all lead us to regard Baiostoma 
as a subgenus only. If we follow Kaup in restricting the name Achirus to the Asiatit! group called 
PnrdarhiruSf the present genus would nn'eive the name of Triiierltn. It seems to us, however, that both 
Ltici'^p^le and Cuvier reganled the species calle<l by us A, fascicUun as the tyjx? of their g(>nus Achirwt. 

Baiohtuma: 

a. l*e<'toral fins small, present at least on right side. 

h. I*oct^)ral fins present on both sides, that of left side rudimentary, of a xinglc ray; of eyed side with about 3 rays. 

r. Donwl rays 00 to 67; anal rays aUmt 4M. Color bn)wnish, irregularly spotttnl with darker, and with about 10 black 

vertical lines crossing lateml line achirus 

rr. Dorsal rays 53 to 57. Color olivaceous iiucriptu*, 281 

W». Pectoral of right side only present. 
//. Dorsal rays 50 to 58; anal rays 38 to 4S. 

r. I*ectf)ral fin of 4 to 6 rays, considerably longer than eye; IkkIv with 8 to 10 narrow, vorticjil dark bars, these some- 
times obsolete with age Unraius, 2S2 

AcHiBCs: 

aa. IV'ctoral fins wholly wanting; dorsal rays 50 to 55; aual rays 37 to 46; right lower lip fringed; left nostril with 
some fringes; depth 1.8 in length; head 4; none of scales of eyed side with hair-like appendages. Color dusky- 
olive, more or less niottU*d with about 8 dark vertical striiH's, these varying very much in wi«Uh and number; 
caudal spotted /cueiahu 

281. Achirus inscriptus Goss<.\ 

Head .S.75 in IkkIv; depth 1.75; D. 53 to 57; A. 40; s<*ales 75 to 80; interorbital width less than 
eye; upper eye in advance of lower. Pectoral present on each side, that of left side rudimentary, 
usually of a single ray; that of eyed side with about .S; left ventral with 1 or 2 small rays, in some 
sjKvinu'ns entirely alwent; right ventral joine<l to anal. Si^alcs smaller and less rough than usual in 
this geiins, t host* of najx' s<*arcely enlarged on eye<l si<ie, those of l>lin<l side much fringtsl; scales of 
<'olore<l side with s<-attere<l hair-like appendices, some hiack, others pale. Vertt'lme S -|-20 =28. 

Color, olivaceoiLM; head, IkxIv, dorsiil, and anal fiiis covered with a network of <lark lines; traces 
of alM)ut Sdark cross-streaks sonu'tinies present; caudal l)ase dusky. Oiii' specimen, ACy mm. long, from 
Palo Se<-o, has the color rather darker than usual, dark network so distin<t that lijrhter ground-<Y>lor 
shows as <listin<-t light-^rray s|M)ts; large round ])lack spots scattere<l overside and vertical fins; no cross- 
streaks; caudal very pale with but a tnu-e of dusky markings. Another individual, from San Antonio 
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Bridge, is very darkly colortni, due U) intensity <»f black network and «larker gray ground-color; blind 
side somewhat dusted over with brown sjHH^'ks, whi«h gnide into solid blue-black on caudal peduncle; 
caudal fin abni]>tly i>ale with few faint dusky <lots; vertiial fins very dark on blind side, rays |>aler. 

A Hi^ecinien, 77 mm. long, from Aguadilla jMKStiessi'rt ;J rays in each i)ectoral lln and is the only one 
of the colkH'tion having crossrStreaks, of which there are alH)nt S. 

An inhabitant of the West Indies, north to southern Florida. It has lx»en rt»corde<l from Haiti, 
Key West, and Cape Florida. This collection contains specimens fnmi station (WKl (in Mayaguez 
Har>K)r in 75 fathoms), Fajardo, Palo Si'co, Aguadilla, San Antonio Hridge, and San Juan. 

Achirum iruuriptus (tokkc, Nat. Sojourn Jumuka, .VJ. pi. 1, Uk. I. KA, .Taniaiira; .lonUiii *V: KviTinanu, I.e., •2fi%, 1898. 
Monochir reticukUus P«)ey. Momorins, II, :!17, 1>^U, CnJ.u. 



^???^N!^>^ 




Kk.. 1<>,*^.— J(7/////.s fiwntu^. 



282. Achirus lineatus (Linnjeus). 



Head 3.5; depth about 1.5; I). ID to 5S; A. :\>^ U> II; scales 75 to 85. Pectoral fin of right side only 
developed, of 4 to (> rays, consideral)ly longer than eye. Body with S to 10 narrow, vertical dark bars, 
thest^sometimesobsolete with age; vertical tins all with round dark spots, th(»se usually t*si)ecially distinct 
on caudal fin; some of s<;ales of eyed side witli }»la<k, hair-like a|)i>endiiges; |K»ctoral fin with 5 or 6 
rays, about 3 in hea<l, its length iMpial to di.stauce from outer edgc^ of one eye to outer e<lge of other. 

Color, brown, the young s[K)tted with whitish, the adults sometimes with <iarker; l)ody with 
alHMit S narnjw, vertical cros.s-streaks of blackish. 

West Indies an<l Brazil, Fl< )rida Keys to T^ruguay ; c( >mm< »n and variable. Reconleil from Jamaica 
an<l Cienfuegos in the West In<lies and from both (•(►asts of Florida. Sjiecimens at hand are from San 
Juan market. Palo Seco, Boquenni, and ViiMjues, Porto Rico. 

PiiMer linris tranmnrsin ntAatu* Sloaiir, Jamiiica, 1, 77. |»1. '1U\, fip. 2. 1?2.'), JainHica. 

IHeHrowcies/MCUs suhrotumUis gUibcr Browne, Jamaica, 44.'), 17.V», .Taniaica. 

Ptenronrctcg lineatus LlnnwiL**, Syst. Nat.. ot\. X, 268, 17.'>H. .lamaica: Iwscd <>n Bn)Wi»e ami SUiAiie; not <»f «d. XII, which i« 

A chirug/tinciat u«. 
Mouochir maculipinni* AgHi9*\z,iipix, IMsc-. Brasil.,s.H, pi. 49, ls29, Brazil; IVm'.v, Fauna Puorto-Kiquefia,!Ml,lS81: Stahl.l.c, 

IfiC, \f^\. 
Baiottoma brachiaiU Bean, Proc. l'.». N. M. 1K82,413, .V|>alachicola Bay ami Month Florida. 
AchmM otmifer Jordan & Gilbert, Pkk-. V. S. X. M . 1S84, :n, Key Went. 
Arhini* UiirtUm, Jordan <& Kvermann, 1. <'.,'2i»9H. 1h«»s. 
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Oenu 160. 8TMPUUKU8 Bafinetqne. Tongae-flihes. 

Body elongate, more or less lanceolate in outline, with eyes and color on left eide; eyes mnmll, 
very cloee together, with no distinct interorbital ridge between them; mouth small, twisted towanl 
blind side; teeth little developed, in villiform bands; «ige of preoperde covered by scales; giil-openingn 
narrow, gill-membranes a<lnate to shoulder-girdle above, joinetl together and free from isthmus l>elow; 
pe<*toral fins wanting ( in a<lult) ; vertical fins more or less confluent; scales ctenoid ; lateral line wantinie- 
Ventral fin of eyed side only present, free from anal ; head without fringes. 

Symphurus: 

a. .^calefl not minute, ctenoid, 65 to 106 in number; dorsal rays 86 to 100; anal rays 70 to 87. 

6. Sealen rather large, about 66; head •!..•»; depth 4.33; color, clouded-bniwn frfl^f 

66. Sealeit small, mtjderately ctenoid. 75 to la^i in a longitudinal wries. 

c. Dorsal and anal pale anteriorly, becoming more or le}« abruptly bla<'k posteriorly. 

d. Caudal fln abniptly pale, at least at tip. 

e. Body elongate, depth 4.6 in length; head 5.5. D. 96 to 100; A. 86 or 87; seales 88 to 90. Color, grayish, speckled with 

brown; dorsal and anal fins black on last tenth; caudal abruptly pale; tips of flu rays vermilion... marffinatuM 

dd. Caudal fln black, as is a large part of dorsal and anal, black either continuous or in form of large spots. Color. 

brownish, often mottled, usually with more or less distinct darker crowbands and ^ith longitudinal streaks 

along rows of scales, sometimes nearly plain brown. 

/. Scales rather larger. 75 to 90. Body less elongate, depth 3.1 to 3.66 in length; head 5.25 to 5.75. Dorsal 88 to«ft; 

anal 75 to 80 plagusin, 2W 

rr. Dorsal and anal pale throughout, or more or less mottled or spotted with darker, caudal similarly colored, not 

distinctly black. Body not very elongate, depth 3 to 3.33 in length. (Probably all varieties of S. ploffiuMa.) 
fj. Body with dark crossbands more oi less distinct: fins mottled or speckled; upper eye slightly in advance of lower. 
h. Donal rays 86 to 95; anal rays 75 to 80; head 6 in length ; depth 3.25; scales 85 to 93; crossbands more distinct than 

in related species plaffiu*a 

hh. Dorml rays 78 to 85; anal rays 70 to 72; head 5 in length; depth 3.5; scales 80 to 90. Color, light-brown, with darker 

crossbars, which become obsolete with age pttsUlut 

fftj. Body uniform grayish, without crossbands; last part of dorsal and anal with 3 or 4 oblong black bl<it<'hes; each some- 
what larger than eye; upper eye directly above lower; head 5.66 in length. Scales 85; D. 92: A. 75. . dhmedeanu* 
ACKDrx: 

an. Hcales very small, ctenoid, each with a medium dark streak, which simulates a keel, but is not a ridge; snout and 
jaws naked; fln rays in increased number. 
i. Head 5.66; depth 4.66; D. 119; A. 107; scales 120. Grayish, everywhere mottled with brown ndnUonus 

283. Syxnphurus plagrusia Bloch & Schneider. Tongiie-Juh. 

Head 6.25; depth about 3.5; D. 88; A. 76; scales 90. Body rather elongate. Color, brown, 
somewhat clouded; narrow longitudinal lines along rows of scales, ]x)sterior part of dorsal and anal and 
caudal black; dark bars on dorsal and anal in direction of rays. The hlac^k caudal has been considered 
the mark distinguishing this species from the closely-relateil form S. pUnjiusa, from which otherwise, 
according to descriptions, it differs but little. 

Specimens at hand from Porto Rico show nearly all grades of coloration of the two forms which 
with measurements cover pretty well the two species. But all of the Porto Rican si>ecimen8 are 
undoubtedly of the same species. They have been compared with specimens of S. plagium,. The few 
specimens of the latter examined revealed none with black caudal, but they differed in no other 
respect, unless possibly in the slightly larger head and eyes. There can be little doubt but that the two 
forms are as nearly identical as are the two names. 

Some individuals are plain brown, with longitudinal streaks of darker along rows of scales, or 
with distinct broad crossbars; or with irregular cross-mottling not arranged in definite l)ands. All of 
these colors may vary from faint and light to very dark and distinct. The fins are sometimes nearly 
plain, but usually with more or less numerous narrow dark bars running in direction of fin rays. Color 
of caudal rays ranging from pale, through longitudinally l>arrcd an<l dusky to very black. 

West Indies to Brazil; c<mnnon. Sj)ecimenH have l)een taken at Havana and in Jamaica; in 
Porto Rico it i.s known from Palo St^'o, Ponce, Mayaguez, BfMiueron, and Hucaren. The only reconl 
from Florida is *'Off Key \Ve.st, in al)out 20 fathoms" (Uarman). 
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Color of tall. 



Black. 
Pale. 

Ver>' black. 
Black. 

Do. 

Do. 

Do. 
Ven- dusky. 
Dasky. 

KliKhtlv daskv. 
Barred. 

Very slightly dusky. 
Plain pale. 
Pale. 

Do. 



Ptaf/Uftia, Browne, Jamaica. 445, No. 1, 1756. Jainaica. 

PU-uroiircte^ pUujmia Bl(K'h & Schneider, Syst. Ichth.. I(i2. is()l, .lamaica; after Browne. 

Achiru* omatHn LaceiH'de. Hist. Nat. Poiss., IV. d'lO. iso:i. on a s|)i»cimcn "presented by Holland to France." 

PUiffWfin trsuf'Uatn Quoy A: Gainmrd. Voyage Urrtnie, Zool(>j,'ic. 210. 1S24, Rio Janeiro. 

PtaffUitiahrasUirnsijt AgasHiz, Spix, Pisr. Brasil., 89. tub. 50. 1829. Brazil. 

AphorMin (tmata, Poey. Fauna Puert<>-Riqutfia. 341, IKSl; Stahl. 1. c, 80 and 166, 1883. 

St/mphurus plafjusia, Jortlan & Evermann. '27W. is^Js. 

Family LXXV. .\\TEXXARIID.4:. The Frog-fishes. 

Head and TxKly more or les.s compre.^HtMl. Mouth vertical or very oblique, opening upward; 
lower jaw projecting; jawH with caniiforin teeth; preinaxillaries protractile. Gill-openings small, 
pore-like, in or l)ehind lower axil^^ of iH'et()ral>^. No j)seu<i(>})ranchia\ Gills 2.5 or 3; skin naked, 
smooth, or prickly. Pectoral ineni])ers forininj; an elhow-like angle. Pseiidobrachia long, with 3 
actinosts. Ventral fins present, juj^ular, near tojjether. Spinous dorsal of 1 to 3 separated, tentacle- 
like spines; soft dorsal long, larger than anal. Pyloric cicea none. 

The .<47i<^7i7i</W«Vf.r comprise about 5 genera ati<l 50 sj)ecies, inhabitants of tropical seas, "living 
on floating seawetMl, and enabled, ))y tilling the (•aj>acious stomach with air, to sustain themselves on 
the surface of the water"; therefore widely dispersed by <'urrents in the sea. The different species 
dis])lay the most grotesque forms and appearance; and, as Dr. Giinther well says, there is none, 
perhajw, in which the singular organization of the fish is more distinctly seen to be in consonance 
with its habits; and there is none in which mimicry and protective coloration and organization are 
more strongly or more beautifully exemj)lilie<l. *'The habits of all are equally sluggish and inactive. 
They are found in all warm seas and are very bad swinuners. Those found near the coasts lie on the 
bottom of the sea, holding on with their arm-like jH^ctoral fins to seawet»ds or stones," among which, 
they (X)nceal themselves. Their colors an«l dermal filaments resemble the seaweeds very closely and 
render the fish extremely difficult of detection. The s|KMies of jndagic habits attach themselves to 
floating Sargasinim or other floating seaweed and are carried alxmt by the winds and currents. 

a. Head compressed; a rosirai spine or tentacle, followed by 2 larger Npines: palatine teeth developed: dorsal spines 
disconnected. 

6. Skin nake<l and nmooth: ventral lins elimKate ITEROPHRYNE, 161 

66. Skin covere<l with prickles; ventral fins short Antexnariiw, 162 

aa. Head cuboid; a 8inKle rostral .spine or tentacle, received in a groove; .soft dorsal low Chaunax, 168 

Oenm 161. PTEBOPHBTKE Oill. lloiise-flih. 

Bfxly smooth or scarcely granular, short, somewhat compressed, with tumid abdomen; mouth 
small, oblique; palate with teeth; wrist and i)ectoraI fin slender; ventrals elongated; soft dorsal and 
anal vertically expanded. 

Small fishes of fantastic shape in the West Indies and the Gulf Stream. 

a. "Bait" on finrt dorsal spine bifurcate at tip hiairto 

aa. "Bait" on first dorsal spine bulbous, covered with fleshy filaments ^66a,284 
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284. Pterophryne ^bba (Mitchilli. «Sn//o; Peitador. 

(ranimii ivffn< to thJH Hfjer^iefl certain HpecimenM obtained in (\\\\i wee<l aliout Key Went aod the 
Tortiijcai*. Tliej-e n^-nihle P. hixtrio^ hut 'Miffer niarke^lly in i-ertain nfHpect«. The bait on firrt 
florml fipine, for inKtan<v, in huUK^uM and c(n'ere<i with slender fleshy filamentM in our iodividiialBv bat 
in /'. hiA/rio it in )>ifurc*ate. /'. gihffi m* fairly repre»ente<l by C'uvier, 1817, in h'w Ch*nmetie9 UtteigaiuM, 
Tl:e f .niiula for the individual*? in hand ih I>. hi, 12; A. 7; V. 5; P. 10; V. 9." (Garman.) Wert 
lndi«'!4 n«»rtb to Key Wert and the TortugaH; not Been by us in Porto Riro but recorded from theiv 
by ProfeH-^^r P«iey an<l Dr. Stahl; proljably not uni'ommon but often eonfounde<l with /*. hiMrio. 

U,phiu» gihhu* Miuhill. Trans*. Ut. and Phil. Sm-. N. Y. 1815. I, pi. 4. fiif. 'J. 

Oiirfmttifg t^rrigfituji (^ivUr, M^m. dn Mu*.. III. 423. pi. 16, flg.l.lM17, South <'an»liim. 

tChirrmtrtrti Mtmntrujii Bamii J. W. von Miillor. RciMfn In den Vereinlirten Staaten. Cjiimda, urnl Mexfoo. Bftrid I, 1*«. 

lAOI. in flr«tingjii'«wei'd: nocxart Ior*ality ntated. 
I'terfjphryru: ItnrignUi, Prx-y. Fauna Pu<-nf»-Riqurfta, 340, l«Ml: i?tahl, I. v., 7«Jand 16?). 1MK3. 
Pterryphrim* ftihha, Jordan A. Evennann. \. c. 2717, 189H. 

Oenni 162. AWTEKIfABIUS Lae^pMe. 

Bijdy oblong, tronipresHe*!, very deep throujfli (xripitai n^ion, ta|)ering liehind; breaift tninki; 
mouth rather large, more or le»* oblique, or even vertical; canlifonii tet^th on jaw.«, vomer, an<l palmtineH; 
eye small; nkin with small granules or spinules, these usually forked, and numerous fleshy sHpH. 
First dorml spine develope<l as a small njstral tentacle; secon<l and thinl dorsal spines strong, covere«l 
with skin, with numerous fleshy Hlaments; soft dorsal high and long; anal shiirt and deep; candml fin 
roumIe<l, i)e<hmcle frt^*: jiwtoral fins wide, with a rather wi<le wrist, at lower posterior angle of which 
are the ver\' small gill-o|>ening>'; ventral fins short. 

Fantastic-lfs>king fishes, ver\' numerous in wann seas, es|iecially in jiarts of the sea with floatinic 
vegetation; not rarely inclividiials are found far from their native latitudes, carrie<l by currents to the 
coasts of Nomay anrl New Zealand. Their jxiwer of swimming is verj- imperfect. When near tht» 
erjast they conceal themselves among corals, stones, or fucus, holding on to the groun<i by meanit 
of their ann-like pectoral fins. The extraordinarj' range of some of the species which inhabit the 
Atlantic as well as the I iido- Pacific Ocean, is the consequence of their habit of attaching themselveH 
to floating objects. Their coloration is so similar to their surroundings that it is hardly poflsible to 
distinguish the fish from a stone or crural covered with vegetation. Their way of attracting and seizing 
their prey is evidently the same as in the other fishes of this family. Almost all the species are highly 
colorc»<l, but the pattern of colors varies exceeilingly. These fishes do not attain any considerable size, 
and proliably never excetnl a length of 10 inches. A great number of s|>ecies have l)een distingui8he<l 
by ichthyologist-', but prolwbly not more than twenty are known at present. ((Junther.) 

A dozen American H|)e<"ies of this interesting genus havelieen re<-ognized, 9 of which occur in the 
West Indies. The <ither 3 are found in the Gulf of California and southward on our Pacific coast. Df 
the 9 West Indian spt»cies only 3 have as yet l)een taken in Porto Rico. 

a. Bulboufl tip or " Ijait " of firKt dornal xpine simple. undivide<l at tip. 

h. Skin smouthish extvpt about eyi*; first dorml spine >«hort. seeond rough. Body brown, with whitish spoui: no 

ocelli , ifiofM.2S5 

hh. Skin with prickles, velvety or shagreen-like, 
r. PrlokU"?! simple, none of them bifid. 

d. Color black; tipH of juTtorals and ventrals and one or two sjk>ir on side white ( prickles unOeseritie*! , prinripiM 

dd. <V»Ior dusky; dorwl withSfjcelli; caudal with manyspom: first dontal longer than second: nodermal fla|r>. tmrhro^uM 
<Y. Priekhfs or Bpinuli*s on \nn\y mostly bifid. 
f. Body with 3 large <K-elli. 1 on dorml, 1 on eau<lal. and 1 on middle of aide, »>e«ide« many black sp«»i* and streak«(: 

tip of flrrt dorsal spine fringefl; mouth largely black within ttrrliatH* 

fui. BuU»r»us tip or *' l»alt" on first dorsal .•ipine bifid at tip; akin shagreen-like. 
/. Color rwMlMh. with brf>wn spot-, \hiy*v afjrmt eyi* radiating. 

fj. I>i-niial flafM, numiroiis on Ixsiy; spiiiulcM on skin «»hort and ^liff, rendering surface .♦*hagr»iti-likr j«*fiVr.2H6 

itfi I)«nnal flaji*. f«'w. spinul«''» <»n skin longer and ^l^•nd^•r. n-ndcring surface velvety tiijriA 

/. Color unifornj blark; ^uriar«> of UAy n>ugh. shaurren like: in.side of mouth white; fir»t d«.rsal ^piiu- >horT. little 

lonifi-r than **m on*! nnftin-ni. .S^l 

nan Bunx.ii>. tip or • halt ..f lir*t «l<.r>al ■^pine trifid. 

I> Firvt Morsal ray twic «• as \.,\x^ ms s(^-,,ii<l and as long a«! caudal; side* with nunjrn»uv J>la« k •■■elh, U-^ide> nihi-r 

vtn-ak.'' and dark >i-.t^. «kin -nHH^thish >in,ltu>,'rll,tt'i^ 

fih First clor>al Spine l»an-l\ ..tic hijli lonirer than s,..-on.l. sli..rtir than <audal. si«h-s«ith dark smaks and nri«ula- 
tions. a hirije 'KM-llu-. under middle of Mifi ilofsnl Jnk1\ rouu'h. w ith shairreii', '•uif'u^ 
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285. Antennarius inops Pot'v. 

Depth 2.75 with caiKlal. Skin hiHtrouy, smooth, fxivpt for son u* points lM.»liin(l and Iwlow eye; 
tliini of first 3 dorHal rays largest, it« membrane not reaching to vent; second ray also large, Imt 
Hhorter, place<l between eyes; first spine developed as a fishing-rod, filiform, ending in a small, mem- 
branaeeouH lolx?, its baw close to that of second, and therefore distant from end of snout, its spine 
short, tip not reaching mid<lle of second spine; short tentacles, like horns, on anterior part of thinl 
H])iue, over nostrils and under mouth; caudal rounde<l; i>e<'toral so joine<l that it can not l>e turned 
forward as usual in this group, but rising obliquely Imckwanl an<l upward. Eye slightly longer than 
snout; mouth brown within. 

Color brown, with white spots on Ixnly and median fins, 6 of the laiT^st of these each with the 
center yellowish, largest from once to twice diameter of eye; siH)ts on dorsal fins small; eye gohien. 

This si)ecies reaches a length of alK)nt 3 inch<\«. It is known only from Porto Rico, whenceit was 
originally <les<Til)ed; not obtaine<i by us. 

. Anlrnnttriim iiiopM \*(K'y, A!ial.S<K*. Rnp. Hist. Nat.. X. I^n-**!. :;i(). Porto Rico: .T«»nlaiu^: KviTinaiiii. I.e.. I'TIH, 1H»JS. 
f AntfininriiDt jHtrtoricriiMiit, Stahl. 1. c, 241). 1><8*J. I'orto fiiro. 

286. Antennarius scaber (Cuvier). 

(I'l.Al K Is. ' 

1). 111-12; .V. 7; I*. 9 or 10. Anterior d<»i>al spine as l«)ng as second, and provided with 2 long 
and thick cutaneous flaps at its tip; third «lor.sil spine not continuous with the soft dorsal; soft dorsal 
tin terminating at some distance from the caudal, its last ray not extending to root of (taudal, if laid 
Imckward; dorsal spines, head, ba<k, and sides ot iMxly with more «)r less numerous cutaneous fring(»s, 
those of dorsal spines sometimes forminj; a dense cluster; skin very rough, covered with small spines. 

(iround-color yellowish or red«lish brown, bri<i:htest on back an<l underneath; Inxly covered with 
large, irregularly-roundcil or oblong brownish spots; hea<l with similar oblong spots; a series of 9 or 
10 brown lines radiating from pupil; (ins all li^dit-brown or rosy at base, paler on distal portion, each 
with a nund)er of large roundish black <»r brownish spots, <larke.st on anal and i>ectoral; a series of 
imle-greenish blotches on interradial membranes near outer margin <»f each fin; bait pale-yellowish, 
stem paler; second an<l third dorsal spines ri«h bnjwn. 

A fish of small size from the Caribbean Sea: known from St. Lucia, Martini(|ue, and Porto Rico; 
only one si>ecimen, 'A inches l<»nJ^^ >eined <>n the coral reef at Mayaguez. 

Chironectcs AralMT Cnxivr. Mriii. Mm>., 111. IJ"). i>l. It'., tiu. -. 1>^I7. .Martini«jH<-. 
Antcnnariuf itcahtr, Jonlan A: KvcTnianii. 1. «■.. _>72J. L*<9s. 

287. Antennarius nuttingii (iarman. ''Morrlt'lfiffn.^' 

D. III-12; A. 7; V. 5; P. 11; ('. 9. In form this spe<ies is sh(»rter, mon» massive anteriorly, and 
less compre8se<l than either A. oceUalnH or A. rtnHosn.^. A tranvei-se section across middle of body is a 
nearly equilateral triangle. Caudal region short. llea<l nearly as wide as high; cheeks swollen; fore- 
head rather broad, converging forward on e<lgcs. Occijjital concavity wide and deep, free from scales 
in a wide space l)elow ends of first an<l secoinl doi-sal rays, this l)are simce being apparently for the rece|>- 
tion of the fleshy bait-bulb, which latter has 2 elongate lobes. Snout as long as orbit, broad, truncate; 
chin vertical; symphystud knob pronunent. M<»uth wide, subvertical. Eye small; orbit twice as 
long, hardly more than one-half inten)rbital space. First and second dorsal rays equal in length, not 
inclusive of the 2 elongate flesh y-fringe<l lobes snnnounting first; base of first ray standing forward 
prominently over mouth, lK»ing free for some <listance; greater portion of second ray free, while the 
thinl is conne(!ted with the dorsum by the skin, from l)ase nearly to tip. This last ray is larger than 
either of its fellows. Soft dorsal large, middle rays longest, as long as distance fnmi maxillary to hind 
edge of operculum, or as long as rays of <audal fin; fin not n*aching back to l«se of caudal rays, fringed; 
hind margin of caudal t*onvex, fringcnl; anal m<Klerate, rays prominent in the margin, fin with a blunt 
angle on outer edge, subtending, when laid up against the tail, one-fourth or more of the length of the 
iraudal rays; rays on pe<*toral fins extending out In^vond margins more notici»ably than those of other 
fins; ventrals small, in most instances with fi points on outer margin, in oneca.se having but 5; gn»ate9t 
length of caudal nearly one-fourth of total length; length of each maxillary two-thirds of caudal; scales 
short, small, close-set, harsh to the touch, having none of the velvety appearance. 
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Color in life: Entire Yxxly and head and haams of all fins black, with washing of rusty •brownish; 
middle of doreal fin and outer |)arts of other fins more rusty; margin of dorsal black; each of the 
other fins with a distinct but narrow creamy-white Ixmler; Imit white; inside of mouth black. 

Until now this fish was known only from the Bahama Banks, where the type was collected by the 
Nutting expedition. Two spet^imens, each about 1.75 inches long, were obtained near the coral reef 
at Mayaguez, in company with the specimen of .1. scaber. 

Antainariua nuUingii Garmaii, Bull. Iowa Lab. Nat. Hint. 1H96, K3. pi. II, (ireat Bahama BaulcM; Jordan A Erermaiin, 
I. c, 2T28. IHW. 

Oenus 168. CHAUKAX Lowe. 

Head very large, depressed, cuboid. Mouth large, subvertical; jaws and palate with bands of 
smali teeth. Skin with small, sharp spines. Spinous dorsal reduced to a small tentacle above snout, 
retractile into a groove; soft dorsal moderate, low; anal short; ventrals small. Gills 2.5; no pseudo- 
branchise. Muciferous channels very conspicuous, lateral line prominent, undulate; another series of 
mucous tubes extending from lower jaws to axil; still another extending Imckward from snout and 
maxillary to a point behind eye, when it ceases, uniting with a vertical line which extends from 
lateral line to lower line, these lines thus inclosing a quadrate area on check. Gill-oi)ening small, well 
behind pectoral under front of soft dorsal. 

Small, fantastic, deep-sea fishes. 

a. I>or8al rays* 11; anal 6; depth 2.5 In length pictus, 2hS 

aa, I>orHal rays 18; anal 7; depth 2.4 in length nuUingH 




^^ 



Fio. lifJ.—f'/ianHajr pirtuH. 

288. Chaunax pictus Lowe. 

Head 1.6; depth 2.5; D. i, 11; A. 5; P. 11; V. 4; C. 7. Kostral tentacle short, iKnlicellate; 
muciferous channels api)earing as chain-like rows of pits. 

Color in spirits: Pale, with faint rosy shades i)ersi8ting on Imck, caudal peduncle, and sides of head. 

Deep waters of the Atlantic; known from Madeira, Soudan, Cape Verde, Barbados, off Rhode 
Island, and elsewhere in the (iulf Stream, in i:iO to 428 fathoms. Our single specimen, 2 inches in 
length, was taken in the beam trawl at Fish Hawk station (5070, 9 miles from Mayaguez, in 220 fathoms. 

Cfiaunar pirttu Lowe, Trans. Zool. Soe. Lond. 1846. 339, Madeira; Jordan & Evcrmann, 1. c, 2726, 1898. 

f Chaunax fimbriattM Hilgcndorf, Sitzber. Ges. Naturf. Freundo 1879. 80, Sea of Japan. 

f Chaunax nuttingii Garman, Bull. Lab. Nat. Hist. Iowa Univ. 1896. 85, near Sand Key light, Florida, in 120 fathoma. 

Family LXXVI. OGCOCEPHALID;C. The Bat-fishes. 

Hea<l very broa<l and depresseil, snout more or less elevate<l, tnink sliort and slender. Mouth 
not large, subtenninal or inferior, lower jaw includtnl; twth villiform or canlifonn. Gill-openings 
very .«mall, a!)ove an<l iH'hind axils of pectonil (ins. B<Hly and head covereil with lK)ny tul)en-K*s or 
spines. Spinous dorsal riMlureil to a small rostral tentacle, which is retractile into a cavity under a 
jironiinent pnn'ess on forehea*!; in one ^ernis the rostral tentacle is ol>solete; soft <lorsal and anal fins 
small and short; ventrals well develo]>ed; pectoral lin well develope<l, its base stron^'ly angle<l, with 
\im\i pstnulobnichia and W actinost.s. Branch ioste<:als 5; no pseiidohrancliiM-. There are 8 gencni and 
about 'M) s{)tH'ies of these fishes, chiefly American, some of them in the deep sea. 
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OortK.EPHALiN.t:: 

a. Disk with frontal region elcvHleO ami tlio snout mort* or less pHMlurt-d f«.rwani; the tail stout; orblta laleral; teeth 
on vomer and i>alatine.M; rostral tentaele present. 

h. GillH 2.5: disk longer than broad Ogcocephalus, 164 

Halikittin*: 

an. Disk with frontal region depre.^ssed, not elfvate<i alx.ve the rt'sf. evfs jmrtly superior: snout nainded, obtuse in 
fn^nt: tail slender, 
r. Dorsal fin present. 

(/. Vomer and jmlatines witJi Uvth Ha lieittichth Y8, 166 

dd. Vomer and palatines ttK)thle»<. 
€. Disk subcireular: gills 2.5. 

/. Mouth rather small, terminal : prickles feiblo Ha lieutella 

ee. Disk subtriangular; gills 2: priekles very strong Dibkan'chis 




Fi(}. ]V).—(h/<-o,-<i,li'fiiM if.^iitrl.ln,. (lorsiil view. 




FUi. \U.—()(fi'orfph(diift rtitinrtiUo, front view. 



Oenns 164. OOCOCEPHALUS Fischer. Sea Bats. 



BcmIv Htoutinh, ta|)eriiig backwanl; head very broa<l and (lepre.s.<e<l, triangular in form, forehead 
elevated and prcMluced. Eyes large, lateral. Mouth rather nniall, subinferior under snout; villifonn 
teeth in bands, on jaws, vomer, and palatine-M. tSkiii {'overe<l with rough, bony tubercles. Dorsal and 
anal fins ver>' small; rostral tentacle present, retractile into a cavity under a bony prominence on 
forehead; ventrals present, i, 5, well separated; i>e<*toral8 large, placed horizontally. Gills 2.6. No 
air-bladder; no pyloric caK*a. 

Tropical America, in shallow water. Small fishes of singular form, often regarde<l by the ignorant 
as venomous. 

<i. Snout produeed, rostral procem pointed, t\ to 10 in length of Ixxly vfrpertUio, 289 

aa. Snout short, rostral proce« 12 to 15 times in length of Ijody na»iUu» 

aaa. Snout short, rootrnl tubercle reduecd to a butt4>n-like tnberele. whieh is about 25 times in length of lN)dy.. radiatus 

i\ ('. B. 1900—22 
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289. OgcocephaluM ▼espertilio (Linfu^tiB). Hal-fiMh; IMablo; MvurciHago df Mar. 

\\t^\, inmt tip of upfier jaw t/i (niUi|M'ning« nearly on€^-ha]f the length; depth 5 in length from 
Ufifjer jaw U> fiBMr of faii'lal; width l.K; D. 4; A. 4; rrjtftral procem from 6 to 10 (9 in our spectmeofl 
Iwm Havana); fM^.t/iral 4.5; ventral 6; caudal 4.1^5. Body HtoutLsh, much depre«ed, roetral prooeoi 
loni^r tftan ifi othifr Hinri'Um, variable in length; nioutfi muall, maxillary reaching nearly to posterior 
margin of eye; villifonn teeth in fjandn, on jawH, vomer, and palatines; interorbital flattiuh, ita width 
leM* at anterior i*tn\ of eye*« than at |xjf<terior; rijf4ral grrnive longer than broad; body covered with bony 
protuljeranre^, variable in nize, and fiot very definite in pomtion, lower parts with a shagreen-like 
fiovering; po»<terior eflge of inxUtnln much Ixfhind middle of body; ventrals long, reaching outwanl to 
e^lge of the diMk-like anterior i>art of ImxIv; origin of dornal over posterior e»lge of pectoral; anal under 
vertical of tijiif of dorsal rays, and reaching nearly to l>ase of camlal. Pale grayish-bniwn above, reddish 
fielow; liack with round bhu*k H|Kits, conspicuouH in life, but growing fainter and sometimes disappearing 
in Kplrlti*; ln'Ily in life u <'op|H»ry-re<l; iiectora! nearly plain dusky. 

Went Indies, north to the Florida Key?; mmmon in Hhallow water. Length 12 inches. 

ItiH'orrle^l from Porto Rico by Professor Poey and Dr. Stahl. Here described from a specimen 
from f favana, Culm, alx>ut 10 Inches in length. The length of snout is subject to great variation, IhU 
it Im neviT short and button-like, as in O. radiatm. 

hflffiiu* rtMprrttliit UnnfiBiiM. Hyut. Nut., ed. X, 1. '£M, 1758. American Seas; after Lnphimfrmitl unicor»i of Artfdi. 
MfiWttwn loni/iriMUriH rnvinT & yik\cn(:iiitun!H, HiMt. Nat. I'oim.. XII. 452. 1H37, Bahia. 
M'dUu' vrMfMrtilh, Vitey, Fauna Puerto Rlqiifna, :ill, IhKl: Htahl. I. r.. 79 ami 165. 1883. 
ftyiiff^phfUuM fc§inrtiHo, Jordan & Evennann. 1. v., 'iH'.YI, 1«9h. 

Oenus 166. HALIETJTICHTHT8 Poey. 

Dink subcircular, anteriorly cordifonn, head merging into body, very large and much depreseed ; 
cranial {Kirtion not elevatc<l; inten)rbital space low and narrow; eyes partly superior; mouth terminal, 
horizontal, jaws suImhiiuiI, the lower jaw nearly semicircular; teeth fine, on jaws and palate. Gills 2.5; 
no gillnikers; giil-oiH*nings anterior to pectoral; rostral tentacle very small, rectractile; dorsal and anal 
few-raye<l; [HMrtoruI large; carpus slender; caudal rounded; skin above sparsely armed with stellate 
tulnsrcles; lower suriacre sm(M)th. 

n. Surface of ImmIv covered with brownlMh reticulations acukaius, 290 

an. Surface of IwKly blackiith. not reticulate: pectoral with a broad black bar. 

h. Kye 4; iiiterorbital 2 ill eye; noetrilM comparatively remote tmiihii, 291 

66. Kye Hmaller: Interorbitul narrower; notttri Is nearer together mriZrfurtM 

290. Halieutichthya aculeatua (Mitchill). 

Head 1.8; depth 0; eye 5; interorbital 1.8 in eye, 8 or 9 in body; D. 5; A. 4; pectoral of 17 rays, 
1.5 in lu^l; caudal of 9 rays, 1.6 in head. Disk about as broad as long, its breadth equal to distance 
from tip of snout to Imwo of last dorsal ray; body above with many conical spines with stellular bases, 
thosi* at tnlgt* of <lisk usually 3-pointeti, divergent; body smooth below; snout sery short, obtuse, 
bridge over rostral i-avity with a 3-i>ointed spine in front, a simple smaller one on each side; simple 
spines uiH)n em'h supraorbital margin, and a row of about 5 on lower margin of eyel»n, attached by a 
fleshy flexible membrane; many slender filaments on edge of disk and sides of trunk; supraoral cavity 
with a dub-shapiMl tiMitacle. 

Color in spirits: lUniy white below, darker above with obscure brownish markings; pectoral ami 
caudal with \\ <lark l»ars, outer widest and darkest, the 2 inner of the peinoral oliecure in our sjHH'imen. 

West lihlies, (Julf of Mexico, and (iulf Stream, in water of mtxlerate depth. One spt»cinien, 2.7.> 
inches Kuiy:. taken by U'aiu trawl in 75 fathoms at Fish Hawk station tJOtxi, off Mayaguez, January 2l>. 

/../»'iiM.< (|.»</mj/m.< Miti'hill. Aiuor. Month. Mag.. II. 1S18. 325. Siniit'' t»f Bahama. 
lli\Ut<itU'UtU>if ((.»«/'. jfH.t. JoMan A Evcrmann. 1. c. 2739, l«te. 
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291. Halieutichthys sxnitliii Kvermaun & Marsh, new species. 

Head 2; depth 6; eye 4; interorhital 2 in eye; D. 1-5; A. 4; P. 17; V. 5; C. 9. Body not so 
wide as in //. aaikatuH^ the anterior edge l)eing more evenly roundeil, the lateral edges letw divergent, 
and the iK)sterior angles lesn nalient; spines on Ix^ly small and ol>scure, those on margin more prominent; 
tail snuKjth, without spines; snout broa<l; rostral spine small; eye very large; interorhital space wide; 
margin of IxKly with a prominent fringe of filaments. 

Color much as in //. (icidentuH but lighter and without any reticulations; proximal half of pectoral 
pale, then a broad jet-black band on al)out nine of tlie interradial membranes only (the rays being pale) , 
the outer fourth pale; caudal pale, somewhat dark at tip. 




Wl.—IIoUt utirhthyif uniithU. 



This species is close to 11. mrOAnvux (iannan, from winch it differs in the much larger eye, wider 
interorhital, more remote nostrils and tlie coloration. 

One specimen, the type (No. 495.^7, T. S. X. M. ) 3.25 inches long, collected by the Fuh Hawk at 
Station (K)63, in Mayaguez Harlnir, in 75 fath<»mH, taken by the l)e^m trawl on sand and coral bottom. 

We name this interc^stingsjiecio for Dr. lluL'h M. Smith, chief of the Division of Scientific Inquiry 
of the United States Fish Commission. 
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Isopora muricata 

Jallao 185 

JalKmcillo 151 

Jack, Goggle-eye 129 
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Ijnuet'i'tMi 2>l 

Ijiiie HriapfN'r 178 

Lttrixnujt 4 

hievU'vim 216 

lAtif'4'pf<, Athmiui Ill 

Ulti^J»<t^i»«,Trif•hoc•hll^ 25 

hitw^,<'Mmux 132 

Lmtberfi*'!! 25^, 25© 

Leath/erja^'k 127 

Lebnucho 112 

Le F^fiTt, <i«ifi V 

lef rr/jrJ , n»ina 207 

ljtfpUM:eiAmlwi fttn^er 70 

lepturw, Trk'hlunw 1^ 

Jeucrj»<k'tu>, Eapainar^i»tni> 226 

IJ ja (UAifTaAo 258 

Llja Trf/mpa 261 

litnljatUK, c:archarhinu>» 62 

liiieatu>«, Achinu* 22, 331 

<j<?rr<* 17 

LIoii-ft«b 277 

Ll*«i Francc^m 81 

LiXtUi Blue Henjn 16 

Um 17, :«, 112, 113,258,259 
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martinicufl, Upeneos 121 
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micnirum, Syacium 324 
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Mureielago 2>C>, 335 

de Mar 338 

niuricata palniata, Isoponi 19 

Mutton-fish 176, 209 

Myctemperca Ixniaoi lo7 

lM)\versI ir>8 

inydtLv, Chelonia 25 

myoiKV. TrachincK'ephalus 91 

Myric'lithys oeulatus 74 

Mytilus exustiL** 1(» 

Nagualx) ^ 

narinari. Aotobatus ii7 

Nassau GnniiHT 152 

naucrates, Eclu-nfis :U)1 

Xt^prro 15^1 



egro 

Neomsenis anali>} 2(». 

R|K)dU.S 

aya 

cyanoptenis 

grijjeus 

j(>CU 

mahogoni 

megalophthalmus 

.vynagris -U, 

vivanus :i.5, 

Nerita i)elen)nta 

New Sijecies of Fi-hes 



I7n 

174 

ir.y 

170 

171. 

I7y 

1 

17H 
175 
l'.» 



!l 



Nlgger-fish. 



1.-^) 



niphoble«. Spari.s<^in»i -•', 'S.\s 

nobilb, Cono<l<m V.K VM\ 
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Blue 239,244 
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S<'orpa?na 277 

Sicydium 292 
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Pomadasis crocro 198 

nunosuM 198 

Pompano 137 
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falcatUM, Trachinotiw 

falciformlH, CH^'ha^hinu^ . 

Fan Coral 

Fan-tail Mullet 

FariAn. Kicardo Ainado 

fax'iatus. Aii<'ht'n<»i»t<Tus. . 

Fit'ra.sftT lxTnnnU-n.'«is 

Filt-tivh 
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Donax 20,25 

Doncella 232 

Dorado 3 

Doratonotu»* deeoriM ^ 21 . 234 

mejfalepis 233 

Dormeur 164 | 

Dorraitator maculatus 289 | 

dormitor. PhilypnnM '288 , 

Dredging Stations* 25 

Drummer, Ground 218 I 

Jcwpharp 221 , 

Mongolar 215 ] 

White-motith 220 

Ducks 23 

Duerden, J. E V 

Dules di^piluniM 162 

^caille, Grande 80 

Eeheneis naucmtes 301 

Echidna catcnata 79 
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Eques acominatus 222 

Eretmochelys imbricata 25 

Erixo 271 

Escambron Point 17 

Escamuda, Sardina 85 

Efvribano 101 , 102 

Eraieralda 296 

Etelis otulatus 18:^ 

Eucino6'>omuK gula "206 

hari*nguluH '2W> 

pAeudogula 205 
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finiebris, Lyeodontis 77 

fiimieri, Micropogon 19, 220 

fuscuH, Pelecanus 16 

Eupomacentrus 224 
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